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WORLD BOOK ENCYCLOPEDIA 
helps you plan a science program 


With so much interest and attention today centered 
on science, World Book Encyclopedia can be an in- 
valuable help to you in planning meaningful science 
experiences for boys and girls. World Book will add 
to your own background and give you material for 
preparing interesting, accurate presentations that 
will be long-remembered by your students. 





Field Enterprises Educational Corporation 
Merchandise Mart Plaza, Chicago 54, Illinois 
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Try this “‘experiment” yourself: look up ‘‘Space 
Travel” or ‘Radar’ or ‘‘Plant,” for example, and 
see how easily and clearly you can present these 
subjects to your class with the help 
of the modern, up-to-date World Book 
Encyclopedia. Be sure to send for the 
free booklet offered below. 


World Book Encyclopedia service booklet for 
teachers, ‘‘With World Book, Science is 
Method,’’is a practical guide towards directing e\ 
your students to a knowledge of scientific sub- RE 
jects and scientific methods. \ 

: World Book Encyclopedia 

* Dept. 106, Box 3565, Chicago 54, Illinois 





Please send me your new science booklet for teachers, 
° “With World Book, Science is Method.’’ 
° 
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NEW, low-cost PYREX brand labware 
lets you give him safety and ruggedness 
...and still stay within your budget 


You want to start him off right. 

So you pick Pyrex brand labware. Labware 
that’s dependable, rugged, safe, long-lasting. 
Labware that’s expertly fashioned from PyYREx 
brand glass No. 7740. No worries about cor- 
rosion, heat shock, or rough use. 

But what about cost? Well, with these new, 
low-cost items you can still give every student 
the quality glassware he deserves . . . and stay 
within your budget. 

Examples? The new 2124 burette can cost as 
little as $5.03; the 1550 reagent bottle with 
polyethylene stopper just $0.55; and the two- 
piece student cylinder only $1.03.* 

And low initial cost is just the start because 
long-lasting PYyREXx labware can save you money 
all through the year. Many items are specially 
designed to serve the need of the student. Like 





the new 6440 thistle tube that’s square-shaped 
to prevent roll, reinforced at wear points. Or 
the two-piece student cylinder—a glass column 
and a detachable plastic, hex-shaped base. In 
case of breakage, you replace only the column, 
at Jess than the cost of the complete unit. 

Isn’t now the time to look into the safety and 
savings you get only with Pyrex brand glass 
laboratory ware? Consult our LG-1 Catalog and 
the NEW Supplement No. 3. For copies of 
either, write to Corning Glass Works, 77 Crys- 
tal St., Corning, N. Y. 


*Prices based on orders consisting of an assortment of 100 
packages of Pyrex brand labware. Order through your regular 
laboratory supply dealer. 


w CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


PY RE X° laboratory ware... the tested tool of modern research 
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wetcH |= GRATING SPECTROMETER 


An Economical Instrument for Students of General Physics or Chemistry 
Designed by Prof. R. W. Wood of Johns Hopkins University 


Light Weight ~ Portable ~ Adjustable Slit 
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Includes Welch Replica Grating 
having 14,440 lines per inch 


Wave-length Scale with range of 
4000 to 7600 angstroms 








Blue Filter to increase relative 
visibility in blue region 





No Parallax 





No. 3693A. No Troublesome Adjustment 
No. 3693. 
3693. GRATING SPECTROMETER, R. W. Wood Design.* simple to explain the relationship between wave length and 
This inexpensive grating spectrometer is excellent for elemen- diffraction angle. 


tary student use. The wave length of spectral lines from 


flames or spectrum tubes can be read directly to within 50 Especially brilliant spectra are obtained through the use 


angstroms from the wave-length scale on which they appear of a Replica Grating which, due to the shape of the rulings, 
superimposed. The dimensions and weight are such that the concentrates the energy in the particular order being viewed. 
instrument can be supported by hand, if necessary, to view Because of this brilliance it is rarely necessary to darken the 
spectra of the sun, fluorescent lights, or other inconveniently room to see the spectra. When studying faint blue lines, a 
located sources. The scale extends from 4000 to 7600 blue filter mounted on a hinged frame may be moved over 
angstroms. the slit to lower the intensity at the red end of the spectrum. 
Other filters may readily be substituted. 
Radiation enters through an adjustable slit and _ is The metal housing is triangular in shape, having a 


viewed through a replica diffraction grating mounted in the greatest width of 22 cm and the distance from eyepiece to 
eyepiece. The first order spectrum to the right of the central slit being 44 cm. The tripod base can be detached from 
beam is superimposed on the wave-length scale, an adjustment the convenient handle when the instrument is to be held 


being provided to insure proper calibration based upon the by hand. 

position of the sodium doublet. The wave-length scale _is , ’ a 
illuminated through a translucent background from No. Because of the low price of this spectrometer it is 
3693A Light Attachment listed below or from any other practical to have several in the student laboratory. Com- 
suitable external source. There is no parallax between spectral plete instructions are included. Each, $71.75 


lines and the wave-length scale. With this arrangement it is 3693A. LIGHT ATTACHMENT. For illuminating the 


ED ors CAO, wave-length scale of No. 3693 Grating Spectrometer when 

used in a darkened room. It consists of a flashlight cell 
*Originated by Professor R. W. Wood, of Johns Hopkins University, and lamp in a housing which mounts over the scale by a 
specifically for student use and manufactured exclusively by Welch. thumbscrew. Each, $9.50 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. T Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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If science is worth teaching at all, it’s worth teaching 
well. The same should, of course, be said of algebra, 
music, bookkeeping, swimming, or anything else decided 
upon as worthy of inclusion in the curriculum. But it 
seems we still have a long way to go in developing 
understanding by school administrators, school boards, 
our colleagues, and the public of the fact that teaching 
science is more than just a shade different. 

An assignment to teach a schedule of, say, two classes 
in biology, two in chemistry, and one in physics (by 
no means an exaggerated example) is a formidable task: 
three different preparations, three different programs 
of laboratory work and demonstrations with apparatus 
and supplies to prepare, use, clean, repair, and store. 
This, together with the usual preparation for class 
periods and the normal amount of marking of papers 
to be done, adds up to far more than teaching five classes 
in any combination of algebra, geometry, and _trigo- 
nometry, or civics, world history, and U. S. history. 

One of our mistakes has been to label all of the 
courses we teach “science.” This tends to equate biology 
to physics to ninth-grade general science, etc. Actually, 
biology and physics, for example, are separate disciplines 
by a far wider divergence than algebra and trigonometry 
or civics and world history. This imposes a tremendous 
burden on the conscientious teacher who accepts the 
thesis that laboratory work designed to foster self- 
discovery, critical thinking, and problem solving is the 
necessary, basic element in good science teaching. As one 
overloaded NSTA member recently wrote, “The school 
administrator must be shown that a fair and equitable 
teaching load does not consist in the same number of 
teaching hours, but that the nature of the subjects taught 
and the preparation required for effective teaching must 
be considered.” 

Below are some suggested standards I deem to be 
reasonable, based on my experiences and observations 
through twenty years of classroom teaching. Given a 
six-period day with single, 50-60 minute periods daily: 


1. One full-time laboratory assistant for each two or 
three regular classroom teachers; or 


bo 


No more than five classes or two different prepara- 
tions daily for any teacher and one completely 
“free” period every day; or 


3. No more than four classes or assignments and two 
“free” periods daily for teachers with three or 
more fields in which to make preparations. 

Perhaps these points will be contested, but I believe a 


careful job analysis would support these views. In any 
event, the question is open for discussion. Chop away. 


bet H.C Lp 
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SEPTEMBER ANNIVERSARY ISSUE 


A word of thanks to the members and adver- 
tisers for the many letters commending our 
special anniversary effort. It could not have 
come to successful fruition without the coopera- 
tion of those of you who participated. Responses 
from new members on their first look at our 
publication began coming in the second week 
after mailing, and are still pouring in. 





May I express my thanks, through you, to the 
members of the Board of Directors for the nice recog- 
nition, in the form of a medallion, for my modest 
participation in the work of our Association. May I 
also comment briefly on major successes of the Asso- 
ciation and on its major potentialities. 

Under the leadership and the direction of its Board 
of Directors and employed officers, the growth of the 
Association and its influence on public education has 
been phenomenal. This statement is supported by 
the observation that in the interval of a few years it 
has gained a large membership with increased attend- 
ance at its meetings and with greater participation 
from the membership in its programs. It has indeed 
become a powerful forum for advancing the educa- 
tion of children and of their teachers in science, and 
for the improvement of facilities for advancing 
science education. 

A notable feature of this growth in magnitude and 
in influence is in the further observation that the 
Association has achieved much success in bringing 
representatives of all science teaching interests to the 
same conference rooms. An indication of the signifi- 
cance of this achievement is in the extent to which 
these members with many diverse interests are de- 
riving personal and professional satisfactions from 
the meeting of minds that come as they discover and 
discuss their common interests in science and science 
education. This discovery of common interests, which 
has occurred in conference rooms sponsored by this 
Assoeiation, has led to increasing concern and to 
organized efforts to gain for science its proper recog- 
nition in the total scheme of education, and in turn 
to gain for science its proper recognition in the 
total culture. 

The strength of NSTA is not primarily in its con- 
tribution to the advancement of scientific research, 
but instead in its contribution to advancing education 
in science among the masses of the people. It may be 
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said, as a corollary, that the achievement of this 
primary function of advancing widespread under- 
standing of science will surely be accompanied by 
reasonable consideration on the part of a larger pro- 
portion of the total population of the need for scien- 
tific specialists and of the means to be employed in 
enlisting them. 

The potential of NSTA is in the opportunity it 
offers to competent teachers to have a part in ad- 
vancing general education in science. 


S. RALPH POWERS 
90 Adams Avenue 
Haworth, New Jersey 


I would like to take this opportunity to express my 
gratitude to the American Society for Metals and 
the Future Scientists of America Foundation for 
sponsoring the Student Achievement Awards Pro- 
gram and for making these awards available. I feel 
that this is the top program of its kind for getting 
students to do actual research on the secondary 
school level. Not only does it stimulate basic scien- 
tific research, but the student must also be able to 
adequately express himself in presenting his work in 
the form of a paper for this contest. 


Biri E. Asx 
Tyner Junior High School 
Tyner, Tennessee 





THIS MONTH'S 
COVER 


WHAT IS EDUCATION 





As your attention is directed to the pensiveness of 
the pupil on the cover, you too are urged to reflect 
and examine the critical question posed. A lucid and 
intellectually stimulating analysis of the subject is 
presented in the lead article of this issue (page 462). 
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By SIDNEY HOOK 


Chairman, Department of Philosophy, New York University, New York City 


EAR and panic, resulting from recent tech- 
nological and military advances in the Soviet 
Union’s power, have produced outcries against 
our schools and spawned proposals to reorganize 
the whole of American education. But it is hard 
to find among these criticisms any items of agree- 





NOTE: Condensed and reprinted, with appreciation, from 
Education in the Age of Science (see Book Reviews, p. 523) 
by permission of the author and the publisher. 
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ment other than the familiar complaints that 
American education has become soft and intel- 
lectually contemptible; that professors of educa- 
tion are responsible for our deplorable condition 
(not the much larger number of professors of 
other subjects who until recently hardly recog- 
nized their role as educators); and that John 
Dewey is the evil genius who misled them. The 
writings of Dewey themselves remain largely un- 
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read and misread. Simple justice requires us to 
recognize that it was Dewey rather than any of 
his multitudinous critics who foresaw the general 
nature of our crisis. It was Dewey who called 
upon educators first to take note of the vast ef- 
fects of the scientific revolution upon our society 
and its educational needs, and later to recognize 
the Communist threat to the free world. 

In this essay I shall restate and defend what I 
believe the ends of American education should be 
for our time and our place in history. For pur- 
poses of convenience I divide the ends of educa- 
tion into three overlapping groups: (a) powers 
and skills, (b) knowledge of subject matter or 
fields of study, and (c) moral habits, values, and 
loyalties. 


Powers and Skills 


Education should aim to develop students’ ca- 
pacities to write and speak clearly and effectively, 
to deal competently with number and figure, to 
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think critically and constructively, to judge dis- 
criminatingly and observe carefully, to appreciate 
and respect personal and cultural differences, to 
enjoy with trained sensibility the worlds of art 
and music, and to enrich the imagination and 
deepen insight into the hearts of men by the 
study of literature, drama, and poetry. 

Why? Three generic reasons are sufficient. We 
must all communicate with each other, no matter 
what our business and vocation, in a world of in- 
creasing specialization. The effective exercise of 
these powers enables us to make our experiences 
more significant and to share them, if we so de- 
sire, more readily with others. The ability to 
think increases the power to solve problems and 
increases our satisfaction; it multiplies alterna- 
tives of choice and makes us freer men. The 
development of our capacities of aesthetic appre- 
ciation and imaginative identification multiplies 
the occasions for joy and delight in a tragic world. 
The values in the light of which these conse- 
quences are appraised are not themselves beyond 
question and dispute. More controversial is the 
question whether the powers and skills we seek 
to develop in education should also include those 
necessary to earn a living. The question here is 
whether the schools should take the responsi- 
bility of helping students in their choice of and 
preparation for a calling, or whether industry 
should do it on the job; if the schools should 
assume this task, whether they should do it in 
special vocational institutions or in those of gen- 
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eral or liberal studies; and if in the latter, at what 
point in schooling and with what relationship to 
nonvocational studies. The answers depend not 
so much upon first philosophical principles as 
upon the character of the society in which our 
students will live and upon our conception of 
what constitutes a democratic education. 


Fields of Study 


With respect to subject matters and fields of 
interest, all students should acquire an adequate 
knowledge of the physical and biological world— 
of the forces that play upon and govern man’s 
habitat, limit his place in nature, and determine 
the structure and behavior of his body and mind. 

Why? Such knowledge is necessary to make 
the student’s everyday experience intelligible to 
him. He will be more at home in the world. He 
will have a better understanding of scientific 
method in action—especially if he is properly 
taught. He will become more acutely aware of 
the revolutionary impact of science and _ tech- 
nology on human culture. If he rises above the 
level of the earthworm and wonders about 
human origins and destinies, this knowledge will 
help him to develop a reflective view of the place 
of man in the universe, of God’s existence, of the 
meanings and evidences, if any, of immortality 
and human freedom. 

A second field of interest and subject matter is 
history and the social studies. There is a univer- 
sal need for all individuals to understand the 
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Acquiring value judgments through study of 
other cultures and philosophies. 
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society in which they live. Every student is 
a future citizen who cannot make intelligent 
choices in political affairs, or even in some of his 
personal affairs, without learning something of 
the massive economic and social forces that mold 
contemporary civilization. Educators disagree 
not about the desirability of instruction in these 
subject matters but only on the relative emphasis 
to be placed on the distant past, the recent past, 
and the contemporary. It seems to me that the 
key to wise selection of materials from the past is 
relevance to the great issues, problems, and chal- 
lenges of our age that must be mastered if we.are 
to survive as a free culture. 

The fact that some selection must be made 
indicates that here and elsewhere we must be 
guided by some notion of importance, relevance, 
or strategic perspective. Not everything is rele- 
vant to everything; although all subject matters 
and all experiences have some worth to someone, 
they do not all have the same quality or the 
same worth in the educational enterprise which 
seeks to make the individual feel at home in a 
world of change. 

What John Dewey says of experience seems to 
me also to be true of the subject matters expe- 
rienced—stamp-collecting is not as good as geog- 
raphy and history if we want to understand the 
map of the world today; the study of Greek and 
Latin words in English use is not equivalent to 
the study of good English usage for purposes of 
better writing and speaking. As Dewey observed 
in Experience and Education: 

The belief that all genuine education comes 
about through experience does not mean that all 
experiences are genuinely or equally educa- 
tional. Experience and education cannot be 
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social studies, in addition to science. 









DENVER PUBLIC SCHOOLS, COLORADO 























THAT CHANGED 
THE WORLD 


by 
BERTHA S. DODGE 


Drawings by Henry B. Kane. Plants 
were synthesizing useful products 
long before scientists made them in 
the laboratory—and adventurous men 
were seeking them in remote corners 
of the world. Here are the dramatic 
stories of cacao, cinchona, chaulmoo- 
gra oil, rubber, abaca, carnauba wax, 
curare, with a look into the future of 
cassia and rauwolfia. 14 up. $3.50 


Cloth bound 
LITTLE, BROWN & COMPANY 


34 Beacon St., Boston 6, Mass. 


ppb bh bbb hb bbbb bb bbbbbbbbbbbbtbbbbbhbbbhbithbttbtlbtittttt 4b. 








© DEMONSTRATION - 


PA AAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAS 





EYEPIECE 


A Real Boon 
to Science 
Instructors 











SWIFT Demonstration Eyepiece 
permits two people to view and 
examine a specimen at the same 
time. 

A movable pointer is installed in 
the prism housing to point out 
interesting parts of the field. 
Eyepiece is attachable to SWIFT 
Microscope Models SJ, SST, SM, 
and other standard makes of com- 
pound microscopes. 


JUST 00 
65 can 


SEND TODAY FOR 
ILLUSTRATED BROCHURE 


SWIFT INSTRUMENTS, Inc. 


1572 WN. FOURTH STREET © SAN JOSE, CALIFORNIA 





466 


directly equated to each other. For some expe- 
riences are miseducative. Any experience is mis- 
educative that has the effect of arresting or 
distorting the growth of further experience. An 
experience may be such as to engender callous- 
ness; it may produce lack of sensitivity and 
responsiveness. Then the possibilities of having 
richer experience in the future are restricted. 


A third field of study that should be required 
of all students, particularly in the colleges, is a 
study of the great maps of life. The value judg- 
ments and commitments of the major philosophies 
and religions that have swayed multitudes, as 
well as the visions of solitary figures of deeper 
thought but lesser influence, bear directly upon 
some of the ideological conflicts of our age. No 
wise policy can be formulated independently of 
the facts, but no mere recital of the facts deter- 
mines policy. In the end, a decision between 
conflicting social philosophies involves a choice 
among key moral values. Sometimes this is true 
in what appears to be merely questions of limited 
means. For example, hard decisions about nu- 
clear defense in the grim days ahead of us involve 
commitment to ideals on which we may literally 
have to stake our lives. Surely this is justification 
enough to make a critical and searching study of 
the grounds, alternatives, and consequences of the 
great ideals for which men have lived and died. 


Values and Loyalties 


This last reference is a proper transition point 
to the aims of education that bear upon moral 
habits, fundamental loyalties, and what is called 
character education. I do not believe that the 
intellectual and moral virtues—whether a love of 
the truth, a sense of chivalry and fair play, a 
feeling of outrage before cruelty, sympathy for 
the underdog, or a passion for freedom—can be 
instilled by didactic instruction. They can be 
imparted, if at all, only by indirection, by skilled 
teaching on the part of teachers who care, and 
only when students learn well the other things 
encompassed by the aims. How, for example, do 
we go about developing intellectual and emo- 
tional maturity in students? Not by preaching 
but by setting them tasks of progressive com- 
plexity. If the sign of maturity is the possession 
of habits of reasonable expectation, I do not 
know how this can be built up except by getting 
students to learn from lesson to lesson what the 
world is and what it might be, and relating the 
possible ideal fulfillments to the limiting condi- 
tions that govern men and things. Immaturity 
may be as much present when we settle for too 
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little, blind to what may be, as when we demand 
too much, blind to what cannot be. 

It is our faith in the educational process as a 
whole that sustains us in our belief that those 
who complete their schooling will have acquired 
loyalties to the enduring values of the human 
community. 

John Dewey has placed great emphasis upon 
this aspect of the continuity between past and 
present. In A Common Faith he writes: 

The things in civilization we most prize are 
not of ourselves. They exist by grace of the 
doings and sufferings of the continuous human 
community in which we are a link. Ours is the 
responsibility of conserving, transmitting, recti- 
fying, and expanding the heritage of values we 
have received that those who come after us may 
receive it more solid and secure, more widely 
accessible, and more generously shared than we 
have received it. 


The nature of education is such that even when 
learning is a process of discovery the greatest 
weight must fall upon the knowledge and wisdom 
of the past. It could not be otherwise. It takes 
time for the individual to discover that there are 
many pasts or many interpretations of the past, 
and that anything that is genuine knowledge 
must prove itself in the present, and therefore 
need not fear challenge. It takes more than time. 
' It takes intellectual courage, the rarest of all 
intellectual virtues. Those who make a fetish of 
the past, of historical continuity, of piety before 
the traditional, live off the intellectual capital of 
their ancestors’ courage. The gabble in the 
academies about the vice of conformism and the 
virtue of nonconformism is empty and meaning- 
less. Hitler was the greatest nonconformist of the 
twentieth century. What we must cherish is not 
conformity or nonconformity, agreement or dis- 
agreement but intellectual independence, the 
courage to hold a position, on the strength of evi- 
dence, no matter what the baying of the crowd. 

Once we accept these objectives as the ends of 
education, or any equivalent set, I believe we can 
easily show that many of the antitheses that 
plague current discussions of the subject may be 
resolved. I wish to consider briefly two of them. 


The Intellect Versus the Whole Man 
The first is the dispute over whether the end of 
education should be education of the intellect or 
of the whole person. Both positions seem to me 
untenable. The intellect or mind is not an ab- 
stract, disembodied power. It influences and is 
(Continued on page 516) 
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LIPPINCOTT 
POPULAR SCIENCE BOOKS 








By DUANE BRADLEY and EUGENE LORD. 
Illustrated by Tibor Tors. An intro- 
duction to the principles of sound, 
light, air, water, motion, gravity, heat, 
electricity, and magnetism, with illus- 
trative experiments which children can 
perform at home. Scientific terms are 
clearly explained. Grades 3-7. $3.00 


THE PERPETUAL FOREST 


By WILLIAM BERNARD COLLINS. A 
naturalist who has lived and worked 
for years in the forests of Africa ex- 
plains their myriad wonders with a 
keen eye and quiet humor. 
High School. 





OUR WORLD OF SCIENCE — 














$4.50 


THE STORY OF = 
EARTH SCIENCE 


Rocks, Fossils and Minerals 








— 


By Horace G. RICHARDS. Illustrated 
by Arthur Bink and Jonathan Fair- 
banks. Written for the interested lay- | 
man or for those who want to start 
collections, this book by a well-known 
scientist explains clearly how rocks, 
fossils and minerals are formed, and 
describes important examples of each. 
Grades 7-12. $3.75 
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OUR TREES: 
HOW TO KNOW THEM 


By ARTHUR I. EMERSON and CLARENCE 
M. WEED. The clear, informative text 
and 149 photographs tell non-botanical 
readers how to recognize trees in all 
seasons. High School. $4.95 





All books cloth bound 


J. B. LIPPINCOTT COMPANY 


E. Washington Sq., Philadelphia 5, Pa. 
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Hold Everything! 


Two Major Revisions 


Long-established | 
: Textbooks 2 
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Moon-Otto-Towle: 


MODERN BIOLOGY 








Retains Systematic Organization 
starts with simplest forms of 
life 
leads to climax study of man 
treats each kind of living thing 
as a whole organism 


Adds Current Material 
biology and space travel 
radiation and biology 
new developments in medicine 
and conservation 


Available in January! 
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Dull-Metcalfe-Williams: 
MODERN PHYSICS 





Retains Direct Presentation 
states principles simply | 
clarifies concepts by illustra- 

tion T 
uses inductive approach leading 
from familiar to unknown | 


Adds Modern Emphases 
energy as unifying concept O 
nuclear physics expanded 
quantitative and_ theoretical N 

aspects fully developed 











Thorough revisions of all correlating materials 
for these two up-to-date textbooks 
are now in preparation 





HENRY HOLT AND COMPANY 





383 Madison Ave., New York 17, N. Y. 
536 Mission St., San Francisco 5, Calif. 
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By HUGH ALLEN, JR. 


Associate Professor of Physics, Montclair State College, Upper Montclair, New Jersey 


EDITOR'S NOTE: The attached report is an abstract of a 
Science Manpower Project Monograph prepared by Dr. Allen 
for publication by the Bureau of Publications, Teachers College, 
Columbia University, New York 27, N. Y.* 
= industrial societies require highly 
trained scientific and technical personnel. 
There never seems to be enough of such trained 
personnel to meet demands, even in periods of 
moderate economic activity. For the United 
States, the problem is not only one of quantity, 
but also of quality. This problem presents to the 
American people a great challenge to engage in 
systematic, long-range planning for the best use 
of human resources within the framework of a 
democratic society, where everyone is free to 
make his own career choice. It was the recogni- 
tion of the “free career choice” aspect of the man- 
power problem which motivated this study of 
the attitudes of young people toward science and 
scientific and science-related careers. 

Basic to this problem is the question as to why 
more of our high-ability young people are not 
presently choosing scientific or engineering 
careers. Comparing the highest intelligence 
groups (those in the top eighth of their high 
school graduating classes) of this 10 per cent 
sample of New Jersey public high school seniors, 
it was ascertained that those choosing profes- 
sional scientific careers differed in their attitudes 


*Entitled Attitudes of Certain High School Seniors Toward 
Science and Scientific Careers (1959, 54p.), it is available at 
$1.25 per copy from Teachers College, Columbia University. 
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on 29 items of a 95-item scale, at an acceptable 
confidence level. Opinions on these items seem to 
differentiate between those choosing scientific 
careers, and those choosing other careers and pos- 
sessing the high intellectual ability generally 
agreed to be required for creative scientific work. 
While the attitudes of both groups were con- 
sidered to be positive and constructive (as com- 
pared to the responses expected by a select group 
of judges ), opinions on these 29 items may well 
indicate deterrents to scientific career choice. 
These statements listed in rank order were: 


91. Scientists are usually unsociable. 

29. Scientists are shy, lonely individuals. 

31. For me, training for a career in science is 
not worth the time and effort required. 

42. Scientific work is boring. 

46. I don’t have the intelligence for a successful 
scientific career. 

26. It is undemocratic to favor exceptional scien- 
tific talent. 

3. Scientists are seldom concerned with their 
working conditions. 

54. Scientists are “eggheads.” 

73. Scientists are against formal religion. 

86. Scientific work is monotonous. 

90. Scientists are often willing to sacrifice the 
welfare of others to further their own 
interests. 

69. Universities do little scientific research that 
is of immediate practical value. 

5. Friends often discourage girls from taking 
high school science courses. 
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83. American scientists are largely responsible 
for our country’s status among nations. 

65. The engineer serves a more practical pur- 
pose in society than does the research 
scientist. 

87. The working scientist believes that nature 
is orderly rather than disorderly. 

37. Scientists are an “odd” lot. 

80. Public interest in science is essential to the 
maintenance of scientific research. 

8. Scientists are too narrow in their views. 

55. Scientific work requires long years of labor 
and self-discipline. 

19. Scientists are willing to change their ideas 
and beliefs when confronted by new evidence. 

68. The average American home discourages 
girls from scientific careers. 

82. Many specific findings in science contradict 
the laws of God. 

23. Modern science is too complicated for the 
average citizen to understand and appreciate. 

14. A scientist might aptly be described as a 
nonconformist. 

13. The scientist will make his maximum con- 
tribution to society when he has freedom to 
work on the problems which interest him. 

7. Increased radiation resulting from bomb tests 
is a threat to civilization. 

28. Hazards created by the increased use of 
radioactive materials make scientific work less 
attractive than previously. 

22. The complexity of science hides its cultural 
values. 


In general, do high school seniors have positive, 
constructive attitudes towards science and scien- 
tific endeavor? The correlation between the scale 
score of the judges and the percentage agreement 
for the total sample of 3057 was .770. On disagree- 
ment this correlation was .808. One may justi- 
fiably conclude from these correlations that high 
school seniors, taken as a group, do have positive 
and constructive attitudes towards science. It 
should be noted, however, that an item analysis 
makes clear that on many important matters re- 
lated to a public image of science and scientists 
there was misunderstanding, confusion, and pos- 
sibly ignorance exhibited by substantial numbers 
of the seniors responding to the statements on the 
attitude inventory. 


Do high school seniors choosing scientific ca- 
reers have more positive, constructive attitudes 
towards science and scientific endeavor than 
those choosing other careersP The correlations 
between the science and non-science groups, the 
judges and the science group, and the judges and 
the non-science group were so high in each case 
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as to indicate no significant differences between 
any of these groups. Differences did occur, of 
course, on specific items—mainly those relative 
to a knowledge of scientific work. 

Is the intelligence of the high school senior 
related to his attitudes regarding science and 
scientific endeavor? For over one-half of the item 
responses on the attitude scale employed, there 
were substantial differences when analyses were 
made by intelligence quarters. Thirty-eight items 
were identified which showed a consistent in- 
crease or decrease in percentage of agreement 
or disagreement from the first to fourth quarters. 
This difference was significant for 37 of these 
items, requiring a provisional affirmative answer 
to the question. For the total sample, 17 (46%) 
of these 37 statements referred to the scientist 
and his work, 7 (19%) to the nature of science, 
11 (30%) to the interaction of science and society, 
and 2 (5%) to the student’s evaluation of his 
personal interest and ability in relation to a scien- 
tific career. 

For the group who indicated a career choice in 
science or engineering, a significant difference 
was indicated (at the 1% level of confidence) for 
21 items. The five statements of importance, in 
rank order, were: 

3. Scientists are seldom concerned with their 
working conditions. 

82. Many specific findings in science contradict 
the laws of God. 

45. Scientists display an almost irrational attach- 
ment to their work. 

15. Scientists should be looked upon as “subjects 
for suspicion.” 

90. Scientists are often willing to sacrifice the 
welfare of others to further their own interests. 

For the non-science career group, a significant 
difference (at the 1% level) was found on 30 items 
when the first and fourth intelligence quarters 
were compared. In rank order, the five state- 
ments of most importance were: 

95. Americans place greater value on the prac- 
tical applications of scientific discoveries than 
on the discoveries themselves. 

15. Scientists should be looked upon as “subjects 
for suspicion.” 

62. The neglect of basic scientific research would 
be the equivalent of “killing the goose that 
laid the golden eggs.” 

84. Scientists are essentially magicians, making 
two blades of grass where one grew before. 

48. Scientific findings always lead to final truths. 

The author invites comments from readers who 
may be interested in examining the findings in 
the completed monograph. 
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One of the most fascinating sights a student 
can observe in a biology course is the com- 
plex network of the blood circulatory system 
in action. Although the system may not be 
viewed in its entirety, the student is able to 
see a large enough portion, with the help of 
a microscope, to identify arteries, veins and 
capillaries...visually establish the particular 
function of each. 

Subject for the experiment is a goldfish, 
picked for reasons which our author, Mr. Ted 
Stopyra, explains below. Observation medi- 
um for the experiment is the AO Spencer 
No. 66 Student Microscope which we have 
picked for what might at first seem selfish 
reasons...but realistically not so, when you 
consider that this is an instrument ideally 
suited for student microscopists. 

With construction that’s foolproof and 
rugged, the No. 66 Student Microscope de- 
fies wear. Incorporating the finest optical 
elements, you have an instrument that will 
provide precise, long term service even under 
constant use by the most active class. 


EXPERIMENT 


Circulation of Blood 


By: Ted Stopyra 
Middletown High School 
Middletown, Connecticut 


To demonstrate blood in action a goldfish 
was selected over the frog for many reasons. 
Frogs pose a problem in keeping them alive 
for any length of time. The goldfish on the 
other heed can be kept alive indefinitely. 

The problem of keeping and feeding the 
— is a minor chore as compared to the 
rog. In addition, the anesthetizing, the man- 
euverability and transparency of the fish’s fin 
far surpasses the web of the frog for this ex- 
periment. 


MATERIALS AND PREPARATION 
1. AO Spencer No. 66 Student Microscope 
2. Lantern glass slide 344” x 4%" 


3. Living goldfish (the Fantail or Common 
Comet species). Preferably two inches or 
more in body length. 


4. Absorbent Cotton 


5. Chloretone Crystals (Chlorobutanol-hy- 
drous) 1 oz. 


6. Pipette 
7. Beaker of water 
8. Cover slip 


we 








AO Reports on Teaching with the Microscope 


A Short Course on Carassius auratus Hematal or who slipped Fin the Mickey 


Chloretone is mixed by adding one ounce of 
Chloretone crystals to eight ounces or 236c.c. 
of water in an amber glass bottle. Shake the 
contents and let the solution stand. The 
chloretone solution keeps well even though 
the crystals are slightly soluble. 


PROCEDURE: 


1. To anesthetize the goldfish you place four 
ounces, or 118 c.c., of water in a beaker or 
wide rim container such as a mason jar. Then 
add one or two teaspoons of Chloretone so- 
lution to the water, stir and place goldfish 
into solution. In a few minutes the goldfish 
slows down and rolls over on its side. (Fig. 1) 
The fish will remain anesthetized for an hour 
or two. 


2. When the fish obtains the side position, 
remove the fish from the Chloretone solution 
and wrap a layer of dripping wet absorbent 
cotton around its body and place on a lantern 
slide. It is best to saturate the cotton with 
water from the tank or container the goldfish 
came from originally. When covering the 
body with cotton, place it in such a way that 
the mouth is not covered and the posterior 
tail is exposed. 





Fig. 2 


3. Place the prepared slide under the micro- 
scope (Fig. 2) and focus under low power. 


OBJECTIVE: 
To provide a visual demonstration of blood 


circulation in a living animal containing a 
backbone. 


1. Once the specimen is focused, one readily 
notices the movement of blood through 
the blood vessels. Arteries are identified by 
the flow of blood toward the fin. Veins 
on the other hand are recognized by the 
flow of blood toward the head. Connecting 
these vessels are hair-like structures called 
capillaries. Blood cells flow through these 
capillaries one at a time. 


2. By changing the objective to 43x and add- 
ing a cover slip, the lymph vessels and capilla- 
ries become very clear. Lymph vessels are 
recognized by the slow rate of movement of 
corpuscles through them in comparison to 
the blood vessels. 


3. To observe coagulation one just has to 
pierce the fin with a pin and thereby ruptur- 
ing many capillaries. 


pee 


Fig. 3 
RECOVERY: 


1. One method of reviving the fish is to put 
it in a pail of fresh water. Ordinarily it would 
swim off at once. However, this does not 
always happen. The preferred method is to 
subject the fish to artificial respiration. This 
is administered by holding the fish between 
two fingers and pushing it through the water 
rapidly. (Fig. 3) 

Seldom does a fish fail to revive because the 
water is forced through the mouth and out 
the gills. A rapid motion introduces more 
oxygen to the gills, and the more oxygen 
absorbed the speedier the recovery. 

The length of artificial respiration depends 
upon how long the fish was under the micro- 
scope. It is best to continue the use of arti- 
ficial respiration until the fish swims out of 
one’s fingers. 





Free 24 page booklet, “Elements of Optics", 
is yours for the asking. It offers a very practical 
way to introduce students to the fundamentals of 
color and light. The basic laws and theories of 
optics are clearly described and well illustrated. 
Get your copy of this 50 cent booklet, free. Just 
send your request to American Optical Company, 
Dept. W95, at address below. Ask for booklet num- 
ber ST9. If you would like more information on 
the microscope used in this experiment, request 
brochure SBTI also...Of course, there is no 
obligation. 





American Optical Company 


Instrument Division ¢ Buffalo 15, New York 
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Kansas High School Teachers of Science Recommendations 




















By JOSEPH D. NOVAK and MERLE E. BROOKS 


Kansas State Teachers College, Emporia 


N recent years, a number of reports have been 
published which directly or indirectly specify 
the college preparation needed to teach science 
in the high school (1, 3, 4, 5, 7, 8, 9, 10, 11, 12, 13, 
14). These reports have been prepared by col- 
lege professors and outstanding high school 
science teachers. We feel that the recommenda- 
tions made in these reports are desirable, but our 
experiences with teachers and administrators in 
Kansas high schools have suggested that some of 
the recommendations may not be practicable. 

It was our hope that some information could 
be obtained as to what high school teachers of 
science consider necessary preparation to teach 
high school science subjects. We have recognized 
a lack of awareness on the part of many “science 
teachers” as to what preparation is necessary. 

Many teachers whom we have visited in high 
schools in past years had difficulty as science 
teachers because they were not adequately pre- 
pared in the subjects they were teaching. Un- 


NOTE: Present address of author Joseph D. Novak is Purdue 
University, Lafayette, Indiana. 
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fortunately, some of these teachers did not con- 
sider themselves inadequate in their academic 
preparation. Incidentally, we have noted also 
that many science teachers are ineffective pri- 
marily because of their lack of understanding of 
how young people learn and, consequently, how 
to teach children. 


Method and Scope of the Study 


We feel that the data in this report have sig- 
nificance in three respects. First, Kansas high 
school science teachers are, as a group, very 
modest in their recommendations for college 
preparation in science. Second, even these mod- 
est recommendations exceed the certification re- 
quirements for science teachers of Kansas and 
some other states. Third, and perhaps most im- 
portant, the attitude expressed by the teachers, 
as evidenced in the responses, suggests that too 
many science teachers are satisfied with little 
or no basic college course work in science sub- 
jects taught in the high school. 
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there is one high school physics text 
written for the space age 


BASIC PHYSICS 


by Dr. Alexander Efron, Stuyvesant High School, N.Y.C. 
Atom age physics—not Newtonian age physics in keeping with 
today and tomorrow’s needs for instruction in science 
Basic Physics is a thoroughly modern text with a new teaching 
approach offering an enriched course in intermediate physics for 
high school and junior college students. It is designed to make 
instruction most effective, bringing out the best capabilities of 
your student, and at the same time, motivate student interest. 
Basic Physics is comprehensive, up-to-the-minute, technically 
accurate, and is supported by more than 800 carefully prepared, 
detailing illustrations that enhance the text. High school stu- 
dents using Efron’s Basic Physics have done exceptionally well 
in Regents’ Examinations. 
In addition to the classical subjects, these are some of the vital, 
modern, up-to-the-minute subjects comprehensively covered in Efron’s 
Basic Physics . . . Does your present text deal adequately with them? 
@ “Anatomy” of Solids @ Surface Energy in Liquids @ Heat: 
Energy in Transit @ Temperature: an Energy Level or “‘Hill’’. 
@ Graphics of Heat Exchange @ Heat Carriers and Heat Trans- 
port @ Cryogenics @ Pressure: a Scalar Quantity @ Extremely 
High Pressures @ Penetration of the Ionosphere @ Vacuum 
Engineering @ “Geometry” of Sound @ Psychophysics of Sound 
@ Hearing, Speech, and Music @ Principle of Least Time in 
Optics @ Directional Light Control @ New Theories of Earth’s 
Magnetism @ Ferrites and Ferroelectrics @ Magnetic and Elec- 
torstatic Domains @B-H Curve; Hysteresis @ Ultrasonics 
@ Oxidation-reduction Processes in Electric Cells @ Motor 
action: Deflection of Electrons in a Magnetic Field @ Traveling 
and Standing Sound Waves @ Huyghenian Wave-Front Construc- 
tion @ New Derivation of Lens Formula @ Dioptric Power 
@ New Language of Illumination elInterference of Waves 
@ “Line’, “Area”, and “Volume” Light Sources @ Composition 
and Resolution of Vectors by Trigonometry @ Exponential Nota- 
tion (Powers of 10) @ Circular Motion: Kinematics and Dy- 
namics @ The MKS System of Units @ Graphics of Motion 
@ Wind Tunnels and Mach Numbers @ Heat-Engine Principles 
and Schematics @ Reaction Engines @ Voltage as Work per 
Unit Charge @ Non-“Hydraulic” Treatment of Current @ The 
Anode-Cathode Controversy @ Graphics of Electrical Resistance 
@ Mechanics of Induction @ Circuits, Vectors, and Mathematics 
of Alternating Currents @ Polyphase A.C. @ Rectifiers 
@ Transistors and Solar Battery @ History of Subatomic Par- 
ticles @ Research and Power Reactors @ Atomic Submarines 
@ Thermonuclear Reactions @ Advanced View of the Atom 
@ Rockets, Missiles, and Satellites 
High schools with the highest standards of physics instruction 
have adopted Basic Physics—here are just a few 
Milford High School, Milford, Conn. E. O. Smith High School, 
Storrs, Conn. Suffield Academy, Suffield, Conn. Pompano Beach 
High School, Pompano Beach, Fla. Palm Beach Jr. College, Lake 
Worth, Fla. South Broward High School, Hollywood, Fla. West 
Point Public Schools, West Point, Ga. Austin High School, 
Chicago, Ill. Community High School, West Chicago, Ill. Mon- 
mouth High School, Monmouth, Ill. Francis W. Parker School, 
Chicago, Ill. West High School, Rockford, Ill. Elkhart High 
School, Elkhart, Ind. Ames Community School District, Ames, 
Ia. Hebron Academy, Hebron, Me. Friends School, Baltimore, 
Md. Board of Education, Baltimore County, Towson, Md. Bain- 
tree High School, Baintree, Mass. Longmeadow High School, 
Longmeadow, Mass. Mendon High School, Mendon, Mass. Mili- 
tary Academy, Milton, Mass. Roxbury Latin School, Roxbury, 
Mass. Tanasqua Regional School District, Sturbridge, Mass. 
Noble and Greenough School, Dedham, Mass. Milton Academy, 
Milton, Mass. Detroit County Day School, Birmingham, Mich. 
A. B. Davis High School, Mount Vernon, N. Y. Fieldston School, 
New York, N. Y. Forest Hills H. S., Forest Hills, N. Y. Fulton 
H. S., Fulton, N. Y. Andrew Jackson H. S., Cambria Heights, 
N. Y. New York Trade School, New York, N. Y. The Nichols 
School, Buffalo, N. Y. Peekskill Military Academy, Peekskill, 
N. Y. Julia Richman High School, New York, N. Y. The Waldon 
School, N. Y. C. Thomas A. Edison Vocational H. S. (Jamaica), 
N. Y. Stuyvesant H. S., N. Y. C., and many others. 


* A brilliantly conceived Laboratory Workbook for Basic Physics 
is now in preparation. 


#195, 2 vols. in one cloth binding, 724 pp., 800 illus., $7.60 list. 


Send for review copies on 30-day approval. At end of 30 days 
either remit price of book or return it without cost. 


SCHOOL DISCOUNTS APPLY 
Dept. ST-11 


JOHN F. RIDER PUBLISHER, INC. 


116 West 14th Street, New York 11, N. Y. 
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A three-page questionnaire was developed 
which contained a listing of college courses that 
commonly appear on transcripts of teachers of 
general science, chemistry, physics, or biology. 
Under each of the subject areas, a list of courses 
was given and the teachers were asked to indi- 
cate whether they felt that the course was essen- 
tial, helpful, or of little value. They were also 
asked to place an asterisk after those college 
courses which they regarded as an absolute mini- 
mum needed to teach the particular science sub- 
ject in high school. 

The questionnaires were mailed to 253 science 
teachers selected at random from a list of science 
teachers of Kansas (5). Ten days after the ques- 
tionnaires were sent, about half had been re- 
turned, after which the returns dropped 'to one or 
two per day. A follow-up letter, with a copy of 
the questionnaire, was sent to the teachers who 
had not responded. 

All questionnaires returned three or more days 
after the follow-up letter was sent were tallied 
separately. No noticeable differences were found 
in the response patterns of the late respondents 
when compared with the responses of the first 
respondents. It was concluded that the question- 
naire responses from the two groups could be 
treated as a sample from one population. In all, 
196 or 77.4 per cent were returned. 


Results and Interpretation 


The number of teachers who indicated a course 
“essential,” “helpful,” or “little value” was re- 
corded for each college science course listed. 
The total number of responses for the three cate- 
gories did not equal the total number of returns, 
since some of the teachers did not rank courses 
under chemistry or other high school sciences if 
they were not teaching these courses or did not 
feel competent to judge the value of specific col- 
lege preparation for that subject. Using the num- 
ber of teachers responding in the three categories, 
“essential,” “helpful,” “little value,” for each col- 
lege course, the per cent of total responses was 
recorded for each of the three categories. A 
separate tally was made of the college science 
courses listed as an “absolute minimum” needed 
to teach the high school science. The number 
of respondents who indicated a particular col- 
lege science course as an “absolute minimum” 
was divided by the total number of respondents 
for that course to obtain the per cent of teachers 
who regarded the course as “absolute minimum.” 
The data are summarized in Table I. 
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Of the 196 teachers who returned the question- 
naires, 181 rated the value of Physics I for the 
teaching of high school general science. Ninety 
per cent of the respondents indicated that Physics 
I was “essential” and 65 per cent of the respond- 
ents indicated that it was part of an “absolute 
minimum” preparation needed to teach general 
science. College General Biology was regarded 
as “essential” by 86 per cent of the respondents 
and College Chemistry I by 85 per cent. General 
Biology and Chemistry I were marked “absolute 
minimum” by 62 per cent and 60 per cent re- 
spectively. All other courses listed were marked 
as “essential” by fewer than 43 per cent of the 
respondents and as “absolute minimum” by fewer 
than 19 per cent. Both General Geology and 
Astronomy received relatively high ratings. 

For high school chemistry, 100 per cent of the 
159 respondents indicated that Chemistry I was 
“essential” and 80 per cent marked the course as 
an “absolute minimum” needed. Ninety per cent 
of the teachers indicated that Chemistry II was 
“essential” and 68 per cent of these respondents 
regarded the course part of an “absolute mini- 
mum” preparation. Other college chemistry 
courses were marked as “essential” by 50 per cent 
or less of the teachers. 

General Physics I was regarded as “essential” 
‘preparation for a high school physics teacher by 
99 per cent of the teachers and 79 per cent indi- 
cated that the course was an “absolute minimum” 
needed. Ninety-five per cent of the teachers re- 
garded General Physics to be “essential” and 75 
per cent indicated that the course was part of an 
“absolute minimum” preparation. Modern Physics 
was marked “essential” by 54 per cent of the 
teachers and 26 per cent regarded the course as 
part of the “absolute minimum” preparation. 

For the teaching of General Biology, 91 per 
cent of the science teachers indicated the Col- 
lege General Biology (with laboratory) was “es- 
sential” and 63 per cent regarded General Biology 
as an “absolute minimum.” Eighty-four per cent 
of the teachers responding indicated that Gen- 
eral Zoology was “essential” and 63 per cent 
regarded the course as part of an “absolute mini- 
mum’ needed to teach high school biology. Col- 
lege General Botany was marked “essential” by 
83 per cent of the teachers and 59 per cent 
thought it should be part of an “absolute mini- 
mum” preparation. Human Anatomy and Physi- 
ology were marked as “essential” by 63 per cent 
of the respondents and 30 per cent regarded the 
course as part of an “absolute minimum.” 
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The next highest ranking course was Biology 
Materials for Teachers. This course was regarded 
as “essential” by 41 per cent of the respondents 
and as part of an “absolute minimum” by 24 per 
cent of the science teachers. A number of re- 
spondents noted that they had not heard of such 
a course but thought it would be of value. The 
data suggest that college biology departments 
should consider developing such a course if they 
do not offer it at the present. 

The results of this survey suggest that science 
teachers in Kansas recommend a minimum prepa- 
ration of at least one year of college work in the 
subject taught. However, no course was regarded 
as an “absolute minimum” needed to teach a 
particular high school science by more than 80 
per cent of the respondents. This would suggest 
that some of the science teachers feel that a sub- 
ject such as physics could be taught without any 
college preparation in physics. Though this in- 
ference may be wrong, the fact that some high 
school teachers in Kansas are teaching science 
subjects without a single college course in the 
science (4) lends support to this inference. 

To determine a minimum college preparation 
in science for high school teachers, we suggest 
as a base those courses which 50 per cent of the 
high school science teachers regard as “essen- 
tial.” This would mean that a teacher of general 
science should have elementary physics, ele- 
mentary chemistry, and biology. A teacher of 
high school chemistry should have two courses 
or one year of basic chemistry, organic chemistry, 
and qualitative analysis. A teacher of high school 
physics should have two courses or one year of 
basic physics, and “modern physics.” A teacher 
of high school biology should have general bi- 
ology (with laboratory), general botany, general 
zoology, and human anatomy and physiology. 
The writers would regard this preparation as not 
only “essential” but definitely as “absolute mini- 
mum” preparation, even for teachers in small high 
schools where courses are taught by one teacher. 


Since the median enrollment in Kansas high 
schools is fewer than 80 (2), the recommenda- 
tions from science teachers in these schools 
should be regarded as a realistic minimum for 
most states and probably below minimum for 
states «here small high schools are less common. 
Science teachers, superintendents, and _ state 
officials interested in improving high school 
science instruction should do everything possible 
to meet or exceed the minimum standards of 
college preparation suggested by this study. 
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TABLE | 


Science Teacher Judgments of College Science Courses Needed to Teach 
General Science, Chemistry, Physics, or Biology in the High School. 


Absolute Minimum __ Essential Helpful Little Value | Number of 
Courses Needed No. % No. % No. % No. % Respondents 
To Teach General Sciences 
Physies I. Rewer 117 65 162 90 18 10 1 0.6 181 
General Biology. sb a, Ware he 108 62 149 86 22 13 2 1 173 
Chemistry I....... ate arms 110 60 156 85 23 13 4 2 183 
GeneralGeology.............. 32 17 78 43 90 49 15 8 183 
Astronomy . Rian 26 15 66 38 102 59 6 3 174 
Physies II. . Ee or 31 19 62 38 79 48 24 15 165 
Botany. ...... eA 32 18 64 36 102 57 14 8 180 
Zoology... eS re K 32 18 60 34 104 58 14 8 178 
Chemistry II... <5 an 15 9 37 22 91 55 37 22 165 
Modern Physics... . je ee 11 7 29 18 108 68 21 13 158 
Field Biology . eenrey et 11 6 28 16 124 72 20 12 172 
Organic Chemistry............ 7 4 13 8 100 62 48 30 161 
To Teach Chemistry 
Chemistry I (Inorganic) 127 80 159 100 159 
WMOMIIBUEY Bios oocslen since vee 108 68 144 90 16 10 160 
Organic Chemistry............ 80 51 127 81 29 19 156 
Qualitative Analysis........... 46 29 81 50 75 47 5 3 161 
Quantitative Analysis.......... 23 14 50 30 102 62 12 7 164 
Physical Chemistry Rear or, 11 7 34 23 95 64 20 13 149 
Biochemistry . . ee aes 8 5 21 14 111 73 20 13 152 
Advanced Chemistry.......... 3 2 10 7 101 71 32 22 143 
To Teach Physics 
» General Physics I Hie OMe 123 79 154 99 1 0.6 155 
General Physics II............ ey) 75 148 95 7 5 155 
Modern Physics. siptata Wats 40 26 82 54 68 45 1 0.6 151 
Electricity and Sound.......... 28 18 63 41 85 56 5 3 153 
Heat and Light ; Niet bined cits 24 16 55 36 91 60 5 3 151 
Physical Science...... tice 16 11 43 30 79 55 21 15 143 
Radio.... , or ay ere 7 5 25 17 107 72 16 11 148 
Nuclear Physics. . 10 7 22 15 109 72 20 13 151 
Intermediate Physics.......... 2 2 15 11 99 74 19 14 133 
Electronic Physics............. 7 5 14 9 113 75 23 15 150 
To Teach Biology 
General Biology (with lab)... .. 100 63 143 91 14 9 1 0.6 158 
General Zoology ; a 103 63 138 84 26 16 164 
General Botany eee e 98 59 138 83 29 17 167 
Human Anatomy & Physiology 52 30 108 63 61 36 2 1 171 
Biol. Materials for Tchrs....... 36 24 62 41 81 54 8 5 151 
General Physiology............ 20 13 55 36 88 58 8 5 151 
General Biology (no lab)... .. 27 21 45 35 53 41 30 23 128 
Genetics... . ee 19 12 53 34 97 61 8 5 158 
Microbiology . ane Sats 11 7 39 25 102 66 14 9 155 
Entomology ee brs teeter 1] 7 33 22 99 65 21 14 153 
Comparative Anatomy........ 11 7 25 16 101 65 29 19 155 
Animal Natural History...... 6 4 20 15 94 69 23 17 137 
Embryology................-. 8 5 23 15 106 «68 2% 17 155 
Plant Anatomy Sane amen 6 1 21 14 111 75 16 11 148 
Plant Taxonomy......... en 2 1 19 13 103 72 21 15 143 
Ecology....... A ee ee ee 9 6 19 13 99 67 29 20 147 
Plant Physiology.............. 3 2 16 11 104 72 25 17 145 
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Realistic Plastic Human Skeleton 
M-6005/A This skeleton is a 
faithful reproduction of a normal 
specimen. All bones are cast in- 
dividually and articulated. Made 
of tough, break-resistant plastic 
in natural color, practically in- 
distinguishable from real bone. 
Major joints are movable, and 
arms, legs and skull are detach- 
able. Skull has calvarium cut, 
hinged jaw. $225.00 
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Teaching aids from Clay-Adams 
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A complete selection of all types of anatomical, zoological and botanical 
visual aids is available from Clay-Adams, long a preferred source of 
models, manikins, slides, etc., for demonstration and the classroom. 


“DURABLE” Anatomy of Frog 

Z-1719 Greatly enlarged dissec- 
tion of frog mounted on wood 
base 16” x 22”. Shows details of 
head structures, larynx, lung, 
heart, circulatory system, diges- 
tive tract, liver, spleen, ovaries, 
etc. Of proved durable pressed 
paper in vivid colors. With de- 
scriptive key. $42.00 






“DURABLE” Heart 
P-2000/C Heart, natural size, dis- 
sectible into 6 pieces to show atria, 
ventricles, all valves, bundle of His 
and coronary system. The aorta de- 
scendens, trachea and esophagus are 
included and are removable. De- 
scriptive booklet containing 95 ref- 
erences furnished. $52.50 


“Durable” Structure of Monocot Stem 

B-12 Vastly enlarged microscopic structure of typical monocot stem shows 
in great detail the various tissues, cells, etc., in cross and longitudinal sec- 
tions. Made of pressed paper, colored for differentiation of cell structure. 


Model is 9” x 5”, mounted on polished wood base. $32.00 


Composite Anatomical Chart 

7532 Skeleton, circulatory system and viscera are shown in color in this 
composite Schick lithographed anatomical chart. Cloth-backed, with wood 
rollers top and bottom. 29” x 54”. $10.50 


Medichromes®: Biology for Secondary Schools 
Series MBh—530 photomicrographs, X-rays, photographs, charts and gross 
specimens-to accompany Weckstein-Poster’s “Directed Activities in Biol- 
ogy.’ One of several series of Medichromes—2” x 2” Kodachrome slides— 
for teaching biology, botany, and anatomy. 


WRITE TODAY for complete descriptions and prices on these and many 
other teaching aids available from Clay-Adams. 
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By THOMAS G. AYLESWORTH 


Assistant Professor of Teacher Education, Michigan State University, East Lansing 


A‘ one time, I taught biology in a large city 
high school that is on a two-track program; 
that is, most of the courses in biology, English, 
and social studies are divided into what are 
called college-preparatory and general sections. 
This terminology is not quite accurate, however. 
Because of pressure from both parents and peers, 
most of the students of above average intelli- 
gence tend to congregate in the college-prepara- 
tory sections, leaving the students of below aver- 
age intellects (and often those of below average 
socio-economic groups) in the sections of the 
general curriculum. 

The general biology course was more or less 
of an experiment in making biology meaningful 
to the children of the lower abilities, inasmuch as 
it was the first time that a year of science was 
required in the tenth grade, it formerly being 
taken by college-preparatory students only. 

When the three teachers responsible for this 
course compared results after the first six-weeks 
grading period, we found that our chief common 
difficulty was one of vocabulary. It should be 
kept in mind that we had approximately three 


NOTE: Author’s current address—MSU Student Teaching Cen- 
ter, Williard Library, Battle Creek, Michigan. 
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hundred eighty students whose average intelli- 
gence quotient was eighty-five, with a range 
of from fifty-two to one hundred twelve, and an 
average reading ability of a sixth- or seventh- 
grade level. In addition, our textbook, which 
admittedly was not the best available for this 
type of class, was written on a ninth-grade level. 
Clearly, we had a problem. 


Our first action on the problem was to prepare 
a vocabulary list of the words that we thought 
were absolutely essential to a basic understand- 
ing of our biology course. The study of biology 
can easily become a formidable vocabulary exer- 
cise, and so with this group of low ability, we 
decided to eliminate all of the biological words, 
even those of moderate difficulty, that could be 
dispensed with, due to the fact that the stu- 
dents had never had a science course other than 
general science, and thus this was their first expe- 
rience with a technical vocabulary. 

We evolved the following list of words, which 
numbers 150, using two criteria as our guides: 


1. Are these words necessary to a basic under- 
standing of biology? 


2. Is it impossible to substitute other words of 
a simpler nature for these words? 
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SEMI-MICRO 


WACO APPARATUS 


Wilkens-Anderson has earned its place as specialist 
in Apparatus for Semi-Micro chemistry . . . through 
the years authors have looked to us for the pieces 
which made their Semi-Micro text books and manuals 
so successful and easy to use! Seven text books now 
show WACO S.-M apparatus! 


WEISBRUCH-WACO 
Reagent Bottle Tray 





According to 
SEMI-MICRO LABORATORY EXERCISES 
In High School Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents in WACO 
Reagent Bottles, in rows. Made of hard maple and 
birch, a permanent piece used many years. Size 
12x10%x1% inches. Without bottles, $3.25 each 
. in dozen lots $2.95 each. Specify Cat. No. 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi-Micro 
Qualitative and Organic Chemistry. WACO 
Monel Spatulas are nicely balanced, perma- 
nent pieces. Glassware breakage is reduced, 
as scratching is eliminated. 

No. T-7027. WACO Monel Spatulas 175 
mm. long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!” 


WRITE TODAY FOR 2 
| FREE BROCHURES . . . 
¢ Complete Catalog WACO 
Semi-Micro Apparatus, 
Vol. T-11. 
¢ Listing of S-M Apparatus 
according to SEMI-MICRO 
LABORATORY EXER- 
CISES In High School Chemistry, 
Fred T. Weisbruch. 
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If the words were essential and could not be sub- 
stituted we put the words on the vocabulary list. 
Some of these words, sixty in all, were already 
known by the students (these words are marked 
with an asterisk), although rarely could they de- 
fine the words in terms of functions, which is an 
important aspect of definition in biology. The 
list of words follows. 


abdomen* 
absorption 
adaptation 
alga 

allergy® 
anterior 
antibody 
antitoxin 
appendage 
aquatic 
artery® 
asexual 
assimilation 
bacteria* 
biology* 
bladder* 
blood* 
botany 

bud* 
capillary*® 
carbohydrate 
carbon dioxide 
cell* 
cerebellum 
cerebrum 
character 
chlorophyll* 
chordate 
cilia 
circulation® 
communicable 
compound 
conservation 
corpuscle* 
cotyledon 
cycle 
decay* 
deficiency 
diffusion 
digestion® 
dorsal 
element 
embryo 
energy* 
environment 
enzyme 
epidermis 
esophagus 
excretion 
fat®* 


fertilization* 
flower* 
food* 
function 
fungus 
gastric 
germ* 
germination 
gland* 
growth* 
habitat 
heart* 
heredity 
hormone 
host* 
hydrogen® 
infection* 
ingestion 
inorganic 
intestine* 
invertebrate 
irritability 
kidney* 
larva 

liver* 
locomotion 
lung* 
lymph 
mammal 
medulla 
membrane 
metabolism 
metamorphosis 
microscope* 
migration 
mixture*® 
mucous 
nerve* 
neuron 
nitrogen® 
nucleus 
nutrition 
nymph 
organ* 
organic 
organism 
osmosis 
ovary 
oxidation 
oxygen*® 


pancreas 
parasite 
perspiration® 
photosynthesis 
phylum 
physiology 
plasma 
pollen*® 
pollination 
posterior 
protein*® 
protoplasm 
vitamin® 
pupa 
reaction® 
reproduction® 
respiration*® 
response 
saliva® 

sap* 
saprophyte 
secretion 
seed* 
segment 
sensitivity 
serum® 
sexual® 
skeleton® 
soil® 

species 
sperm 

spinal cord® 
spine® 

spore 
stamen 
starch*® 
stimulus 
stomach*® 
sugar® 
survival 
system® 
terrestrial 
testes 
tissue* 

toxin 
transpiration 
variation® 
vein® 
ventral 
zoology 


How to Build the Vocabulary 
Basically, there are two general methods of 
building vocabulary: direct and incidental. The 
direct method would involve teaching the words 
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that the students should know before entering 
into a phase of work in the class, and the inci- 
dental method would involve teaching the words 
as they occur and need to be understood. Of 
course, some of the students all of the time, and 
all of the students some of the time, would recog- 
nize the need to know a word when they en- 
counter it, but this cannot be depended upon, 
and so the teacher must undertake most of the 
responsibility of building the vocabularies of the 
students, especially in the technical fields, where 
it seems the pupils tend to shy away from words 
that look too difficult to handle. Since this is the 
case, the teacher should always keep in mind that 
vocabulary building “is a means to an end, never 
an end in itself.” (7) 


A practical list of suggestions is offered by 
Russell (8), as follows: 
Firsthand experiences. 
Audio-visual aids. 
Oral language expression and listening. 
Explanation by the teacher. 
Oral reading by the teacher. 
Use of pupil-made materials. 
Emphasis on concept building. 
Wide reading. 
Use of the dictionary. 


Senewrerrr> 


10. Informal word study. 

ll. Direct word study. 
Firsthand Experiences 

In a biology class, firsthand experiences may be 
found in the laboratory. Certainly the word 
“digestion” would come more alive to the child as 
he carries out an experiment in breaking down 
meat with enzymes and acids. A field trip would 
certainly tend to give these experiences leading 
toward vocabulary building. There are many 
other ways that could be attempted, since a 
laboratory course lends itself ideally to the giv- 
ing of firsthand experiences to the child. 


Audio-Visual Aids 


In the use of films and filmstrips we are cau- 
tioned that a good practice is to prepare the 
pupils for some of the more important new words 
that they will encounter. Much success will be 
experienced by the teacher who employs this 
technique. The same would hold true when we 
utilize charts, bulletin board displays, and pam- 
phlets. In short, direct the students’ attention 
to the words that they will need to know. 


Oral Language Expression and Listening 


We must constantly ensure that the students 
have many opportunities to use these words in 
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Socket and pin types of single conductor plugs and 
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solderless. Two cable fastening screws are provided 
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two-piece threaded construction for quick assembly. 
Pin plugs are assembled by a single nut after cable 
connection. All plastic parts of a receptacle are 
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and accurate circuit identification on both the front 
and back of the panel when installed. 
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their speech. This might involve questions and 
answers, reports, discussions, and many other 
ways to get the child to use the words. At the 
same time, care should be exercised that the other 
students profit from this by listening. 


Explanation by the Teacher 
Many times a day in the biology class, a broad 
concept must be explained by the teacher, es- 
pecially with the type of student who ordinarily 
has great difficulty in generalization. Care should 


be taken here that the explanation is used as a 
vocabulary review. 


The SPITZ PLANETARIUM Oral Reading by the Teacher 
vitalizes the educational process This technique is always popular in school. 
in astronomy, geography, Prose and poetry of a non-fiction nature (since 
social sciences, and the humanities. fiction tends to become anthropomorphic) has a 


hime 200 modern econ cones now efit place, the logy cas. Onc agi 
the Spitz Standard Model & y and giving g 


; “ : experiences to the students. 
Planetarium to bring the night 


skies into the classroom Use of Pupil-Made Materials 

at the teacher’s command. This is an extremely valuable technique, since 
many of the students truly enjoy the work of 
making charts, graphs, illustrations, cages, 
aquaria, etc. For example, a student who makes 
a chart to explain the whole concept of the word 
“photosynthesis” will most probably not forget 
the broad meaning of the word. 


Emphasis on Concept Building 

As stated earlier, the type of pupil described 
here has a definite handicap in that he cannot 
generalize too effectively. Since this is an im- 
portant ability to have, we continue to try to 
improve his competency. A word such as “para- 
site,” when carried to its fullest meaning, can 
involve a concept that includes almost a complete 
understanding of the whole interrelationship be- 
tween plants and animals. Both the importance 
and the difficulty of this purpose of education are 
at a high level. 


Wide Reading 

This is a relatively easy technique. Both di- 
rected and non-directed readings are done by 
most students in the area of biology. Magazines, 
newspapers, and books are utilized continuously. 
Obviously, the teacher must continue to empha- 
size vocabulary building on the part of the stu- 
dents when pursuing this activity. 





For information, write: 
DEPARTMENT S 


SPITZ LABORATORIES, Inc. 


Yorklyn, Delaware 


Use of the Dictionary 
This would seem to be a part of the technique 
listed above. Dictionaries should be handy, and 
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perhaps the teacher must take time to explain 
diacritical markings, choice of definitions, and 
other skills to the students. 


Informal and Formal Word Study 


The study of words, both directly and inci- 
dentally, is quite important in an area where 
many words are derived from Greek and Latin. 
For example, the idea that “phyte,” when used as 
a suffix, means plant, is an extremely useful 
bit of information. The study of words within 
words, prefixes, and suffixes will help the child 
to achieve an ability to derive meanings from 
context, which is important in his reading 
ability and understanding. 


CONCLUSION 


Finally, it is recommended that students be 
made aware that the study of a new subject also 
requires growth and development in the use of 
a technical vocabulary. It is through this means 
that information on a new subject becomes more 
meaningful to them. For those teachers wish- 
ing to pursue this subject further, a bibliography 
follows through which other helpful devices are 
suggested. 
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spring 
into NEW LIFE 


Is your Science teaching geared to the vastly growing impor- 
tance o7% Science in our daily lives? Do your pupils look forward 
to ecch class in the subject? 


They will when you use the four new SCIENCE REVIEW- 
WORKBOOKS titled: 
BOOK | SCIENCE FRIENDS ABOUT US 
BOOK If THE MARVELS OF SCIENCE 
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BOOK IV SCIENCE CHANGES OUR WORLD 
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eighth, and each follows the Warp Five-Point Method of fact 
fixing; modern education's greatest teaching technique. 


And they are so economical to buy. Only 50 cents a copy 
when you buy 100 or more. So count your Science pupils in the 
four grades, order your SCIENCE REVIEW-WORKBOOKS on ten- 
day free trial. 


WRITE FOR 
FREE 
CATALOGUE 


WARP PUBLISHING COMPANY 


NEBRASKA 
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FREE 


SCIENCE BOOK 
For your students 


Here’s a wonderful way to introduce your 
young scholars to the wonders of science. 
This exciting book—written especial- 
ly for boys and girls... is chock 

full of useful in ormation, charts, 
experiments, etc. . plus entr 
Scholarship Contest. Order FRE 
... or send for sample! 


NEW! ELECTRIC MICROSCOPES! 
Porter's new electric plug-in, four turret microscope is 
perfect for class-room use. Clear, brightly illuminated 


ar 4 field, precision lenses, magnifications of 
50-300-450 power. $ 


PORTER CHEMICAL erage 
P. O. Box 52, Hagerstown, Md 


Send me free of charge ...... copies of “YOUR | 
WORLD OF SCIENCE’ 


TCT CT TCSP e eee ee eee eee eee eee ee eee 





" SCIENCE 


















copies now for your class 





ee 


eee een ee eeenee 


PORTER - (Ted | a (e4 = 
chemcraft, * mucrocraft 
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UNITRON student microscopes offer 




























UNITRON STUDENT AUTO-ILLUMINATION MICROSCOPE, MSA 


The UNITRON Student Auto-Illumination Micro- 
scope, Model MSA, employs a newly designed 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 


Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


In quantities of $] O07 
25 or more... .$94.16 only 


UNITRON STUDENT MICROSCOPE, MUS 


Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 


only S74 


In quantities of 
25 or more... $66.60 
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unexcelled quality at budget prices 








UNITRON DISSECTING ADS 





















Heavy base, micrometric 
rack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 
plate, Steinheil magnifiers. 





UNITRON PHASE MPEA 


The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 


d tives: 4X, P1OX, P40X. Eye- 
* ADS: for 10X, 20X pieces: 8X, 15X. Con- 

$3250 denser and phase dia- 
- phragm. Write for a reprint 
in ADSA: for 5X, 10X, 20X of Professor Corrington's 
To} $3650 article on this remarkable 
le instrument. 
eF jF i a... te WGR,.......... 
is 
is 
If 
d UNITRON STEREOSCOPIC MSL UNITRON PHOTOMICROGRAPHY SET 
e. 
g A wide field, binocular, Duplicates the perform- 
(. 3-D dissecting model. ance of costly apparatus. 
‘ Diopter and interpupillary Fits any standard micro- 
g adjustments. Removable scope. Mounting brackets 
is glass stage plate. One set adjust for your camera. 
is of eyepieces for 10X, 20X Viewing telescope allows 







or 30X included; others 
available at extra cost. 


focusing and selection of 
field while the camera is 





in position. 


Model mst..... SHE Model ACA... S>SQI> 


(f.0.b. Boston) 

















UNITRON LABORATORY MLEB 


ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America's 
leading universities, schools, and industrial laboratories. 


Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


eee $118 








THIS COMPLETE CATALOG ON UNITRON 
MICROSCOPES IS YOURS FOR THE ASKING! 


Gives complete information on the UNITRON Models 
described above as well as on many others for all types 
of microscopy. You will find this informative publication 
a valuable addition to your files. 


UNITRON 


INSTRUMENT DIVISION 
UNITED yess Pape S ih 


204-206 Milk Street * Boston 9, Mass. 





Please send me your comnlete catalog on 
UNITRON Microscopes 8W. | 





QUANTITY DISCOUNTS I 
AVAILABLE ON ALL MODELS Name and Title 


Prices include wooden cabinet, plastic dustcover, and 
free delivery to your school unless otherwise noted. 





School or College 





Address 











City. State a 
scseni namanemanieaghemmeenasaaaam naan 











@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are 
not performable by any other means. It exemplifies a modern method of 
building up the tremendously high voltages required for atomic fission, for 
nuclear research, and for radiation therapy. 


Entirely self-exciting the GENATRON cracks into action at the snap of 
the switch—whose only function is that of starting the motor drive. No 
auxiliary charging method is employed. Hence, despite an output measured 
in hundreds of thousands of volts, no hazard is involved, for the operator 
or for the observers. 


An Output of 250,000 Volts—or More! 


THE CAMBOSCO GENATRON is designed to deliver, in normal opera- 
tion, a discharge of the order of 250,000 volts. That figure, a conservative 
rating, is based on many trials conducted under average conditions. With 
ideal conditions, a potential difference of 400,000 volts has been achieved. 





Medern Design — Sturdy con- 


struction and 
ever-dependable performance distin- 
guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 
powerful, high-potential source, reflect- 
ing the benefits of extensive experi- 
ence in electrostatic engineering, has 
absolutely nothing but purpose in 
common with the old-fashioned static 
machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which, with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 

The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating plates to electrodes) 
by a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably‘ 
permits leakage of the very charge it 
is intended to carry, and thereby 
sharply limits the maximum output 
voltage. 

It is a distinguishing difference of the 
GENATRON that electrical charges, 
conveyed by a non-metallic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 








Unique Features of the 
CamboscO Genatron 


eae, Charges accumulate on, and dis- 


charge takes place from, the 
outer surface of a polished metal ‘‘sphere’’—or, 
more accurately, an oblate spheroid, 

The upper hemisphere is flattened at the pole 
to afford a horizontal support for such static 
accessories as must be insulated from ground. 
A built-in jack, at the center of that horizontal 
area, accepts a standard banana plug. Connec- 
tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE- To the terminal, charges are 
CARRYING conveyed by an endless band 
BELT of pure, live latex—a CamboscO 

development which has none of 
the shortcomings inherent in a belt with an 
overlap joint. 


wwe High voltage demonstrations 


often require a ‘‘spark gap’’ 
whose width can be varied without immobilizing 
either of the operator’s hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance (over 
a. aaa range) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRIVING Massive, cast metal base — 
MECHANISM where deep sockets are pro- 

vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL 

The overall height of the 
DIMENSIONS GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 











CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. e 


BRIGHTON STATION e 


BOSTON, MASS. 





GENATRON, WITH MOTOR DRIVE 


Operates on 110-volt A.C. or 110-volt D.C. 

Includes: Discharge Terminal, Lucite Insulat- 
ing Cylinder, Latex Charge-Carrying Belt, Dis- 
charge Ball with Flexible Shaft, Accessory and 
Ground Jacks, Cast Metal Base with built-in 
Motor Drive, Connecting Cord, Plug Switch, 
and Operating Instructions. 


POO. GTI vssesesessccevssnsenscsccoscsccsasensoensees $98.75 





GENATRON, WITH SPEED CONTROL 


Includes (in addition to equipment item- 
ized under No. 61-705) built-in Rheostat, 
for demonstrations requiring less than maxi- 
mum output. 


PO TO Sonies is ocsccescrensisessrsccsaiveseiesill $109.00 





No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708 $3.00 
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a scale for weighing 


By HAROLD E. TANNENBAUM 


Professor of Science Education, State University College of Education, New Paltz, New York 


EDITOR’S NOTE: The following article represents the fourth 
and last of a series continued in TST by Dr. Tannenbaum in 
cooperation with NSTA’s B Industry Section. Plans are 
in progress to have these articles prepared as a reprint 
pamphlet for distribution. Availability and details will be 
announced at a later date. 





N round numbers, a science teacher has two 

hundred periods with a class during a school 
year; two hundred periods or about one hundred 
fifty clock-hours. If a teacher used nothing but 
industry-sponsored aids—films, filmstrips, pam- 
phlets, charts, recordings, books—he would have 
enough materials to keep his class busy for fif- 
teen hundred hours, let alone the one hundred 
fifty that he actually has. This is the root of one 
perennial problem faced by teachers. What ma- 
terials are worthy of the precious commodity— 
time, so important in a school day? 

But you cannot measure the worth of books in 
pounds. And you cannot judge films by their 
footage. No scale has yet been devised which 
ean classify educational materials with a simple, 
quantitative index. Nevertheless, the many edu- 
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cational aids, both those that are purchased and 
those that are free, which reach schools and 
teachers all over the land each year, make it 
necessary to employ criteria for their evaluation. 

Looking at another aspect of the problem, 
American industry has been generous in its pro- 
duction and distribution of materials for educa- 
tional purposes. Those of us who are members of 
the National Science Teachers Association need 
only recall the many business-industry sponsored 
packets we have received to find one example of 
what this service has meant. And these packets 
are only a tiny fraction of what industries have 
done for the schools and for education generally. 
Just in terms of dollars spent, the figure is tre- 
mendous. Far beyond the considerable dollar 
value of these materials is the educational value 
of a good proportion of them. No business wants 
to prepare a film just to have it gather dust on a 
shelf. No industry wants to have its educational 
pamphlets, the fruit of many hours of work, 
dumped unceremoniously into a trash basket. 
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Industry, too, wants the best possible materials all stages of the planning, production, and 





which can be of tremendous value in the class- distribution of school aids. 
room for present and future uses. 3. Specific uses of the material being planned 
Certainly the standards for producing such fine should be determined before the material is 
educational aids are known. At least half a dozen produced. 
studies have been made on this problem and from 4. All educational media should be surveyed to 
these studies have come determine the most effective and appropriate 
some criteria for the use or technique for the subject under con- 
sound production of sideration. 
commercially sponsored 5. The content of sponsored materials should be 
educational materials. related to the work or business of the sponsor 
One such recent and or to a field in which the sponsor may be 
widely accepted study considered competent by experience. 
(Robert C. Lusk. “Prin- 6. The content of sponsored materials for school 
ciples and Practices for use should be objective; advertising is not 
Sponsors of Educational acceptable. Credit lines, however, should 
Materials,” The Instruc- establish the source of materials and identify 
tor Magazine, Danville, New York. 1957) points the sponsor. ; 
out these criteria for producers: 7. Classroom testing and educator evaluation are 
1. Sponsored materials should meet the needs of great value before materials are produced 
of the curriculum, the student, and the teacher. in quantity; such testing should result in 


modification where necessary, not in approval 


2. Counsel from recognized educational con- . 
as the only yardstick. 


sultants, special educational agencies, or com- 
petent commercial agencies should be used in 8. Re-evaluation should be a continuous process. 








UNITRON telescopes are America’s largest 
selling refractors. They have withstood the 
test of time and are fully guaranteed. There 
are 16 models to choose from and easy payment 
terms are available. 





The fiction of Jules Verne is rapidly becoming fact as the world begins to adapt to a new 





“space age’. Satellites are now in orbit. Sending a rocket to the moon is under active Here is a selection of UNITRON Refractors: 
discussion. Outer space travel is sufficiently close for the conducting of military experiments 1.6” Altazimuth .............. . 
to simulate its conditions. 2.4" Equatorial .o...cceccccesscccssscccoscccoseecs x 

In teaching, there is a compelling need to give students an opportunity to do more than 3” Altazimuth ... 
just read about the universe. 3’ Equatorial waa 

An astronomical telescope must be capable of resolving pinpoints of light at enormous 4” Altazimuth ... 
distances. It, therefore, has to be designed specifically with that objective in view. Highly 4” Equatorial eet Rae ee . 
precise and matched optics are essential to obtain the crystal-clear image definition so 6” Photo-Equatorial with clock drive 


necessary for astronomical observations to be meaningful. Mechanical mountings must also 
be built to close tolerances in order to accurately track a star or planet. You will find 
all of these requirements superbly matched in a UNITRON. 


meres omyineggnan. 


and Astro-Camera .............cccccccccssseseeees $5660.00 














This valuable 38-page Observers Guide and Catalog 
is yours for the asking! It will help you in the wise 
selection of a telescope suitable for your needs and 
at a price to fit your budget. 













Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 


* 

















2.4-Inch ALTAZIMUTH REFRACTOR 4-Inch PHOTO-EQUATORIAL REFRACTOR INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
MODEL 114—COMPLETE with Altazimuth MODEL 166—COMPLETE with Equatorial 204-206 MILK STREET * BOSTON 9, MASS. 
Mounting and slow motion controls for both Mounting and slow motion controls for decli- 
altitude and azimuth, tripod, 5X-l6mm. view "ation and R.A., setting circles with verniers, Please rush to me, free of charge, UNITRON’s new Observer's 
finder, rack and pinion focusing, 4 eyepieces yo ae drive, metal pier, Astro-Camera, 10X- | Guide and Telescope Catalog. Dept. 8W. 

~ € UNIHEX mm. viewfinder, 2.4 guide telescope, rack Name | 
(10OX, 72X, 50X, 35X), choice o and pinion focusing, 9 eyepieces (375X-25X). 
rotary eyepiece selector or star diagonal and Super-UNIHEX rotary eyepiece selector, sun- | Street 
—— — ewe sunglass, dewcap, — — a nn ore UNIBAL- City State | 
ustcap, wooden cabinets, , dewcap, dustcap, wooden 

pean seneessssenees $1 25. cabinets, henedioas RRR SE. $1 280. L. A ESS A CI A A A ke aul 
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9. Awareness of educational trends is important 
in keeping philosophy and practice pertinent 
to the changing school situation. 

This is sound educational theory and from its 
application comes sound educational material. 
But not all industry has adopted these criteria. 
Some of the material which is distributed violates 
the standards which should be met. 

And on the other hand, some teachers give 
little or no attention to this material. It’s free. 
We can get all we want. Why take care of it? 
It doesn’t come out of our budget. This view 
(and it is far too common among teachers) is 
about as shortsighted as any to be found. For 
one thing, overcrowded budgets can get tre- 
mendous relief from industry-sponsored mate- 
rials. Viewed carefully, the use of the materials 
fits right into the pattern of sound education 
which NSTA has been sponsoring. We want ex- 
perts for our classrooms. We want experiences 
with real materials. We want a chance to see the 
applications of science principles to the solution 
of society's problems. These industry-sponsored 
teaching materials can, and generally do, bring 
such things into being. A well-produced, spon- 
sored teaching aid is really a group of experts 
coming into the class to help the teacher. 

What is it then that needs to be done? From 

the point of view of industry, the first step is the 
preparation of the material. Teachers will be the 
first to agree that industry can best describe what 
it is trying to do; how it is employing science 
principles; how these principles are applied to 
the solution of problems. But teachers can assist 
in the preparation of these materials. Of course, 
many industries know this and sponsored mate- 
rials often are prepared with as much or more 
professional help than are those which schools 
must buy. But there are still those materials 
which are thrown together without concern for 
their educational worth and with more interest in 
the number of times that the sponsor’s name ap- 
pears than in the content of the pamphlet. What 
teachers ask is: “Please use the criteria which 
have been so carefully established. We can ac- 
cept those criteria and the resultant materials.” 

There is another complaint which teachers 
have. Many industries, because they wish to 
reach as large a group of potential consumers as 
possible, prepare general and vague kinds of ma- 
terials. This kind of “shotgun”. approach to the 
educational market is quite disturbing to science 
teachers. Frankly, teachers have more use and 
more respect for educational materials when they 
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are directed toward a 
precise group and have a 
specific educational pur- 
pose than when such 
materials try to “grape 
shot” the entire gamut 
of the school system or 
even of the population. 
When industry spends 
several thousands dollars 
for a film or for a kit, it 
should be usable for spe- 
cific teaching. Vague and 
generalized platitudes are not desirable. 
Now, how about the teachers? Here are a few 
questions to be answered. When you buy a film- 
strip for your school do you treat it with care? Of 
course you do. A filmstrip costs three dollars 
or more. The ones that come from industry cost 
that much too. When you buy a pamphlet series 
for your class, do you treat it with care? Cer- 
tainly, because each pamphlet costs fifty or 
seventy-five cents and a set for the class costs 
fifteen or twenty dollars. A set of pamphlets from 
industry costs fifteen or twenty dollars also. Many 
industries are willing to supply your needs. That 
is why they publish these materials. But they 
ask that these materials be used—not wasted. 


Then there is the matter of creativity in the 
use of materials. Finding the unique way to use 
these education materials with your class is a very 
important responsibility. Even assuming that the 
materials are the very best that can be produced, 
it does not follow that the materials will “teach 
themselves.” Teachers must find the special ways 
to use any given set of materials which best serve 
their particular purposes and their own classes. 
Just as experts are brought into class to do a spe- 
cial job, just as field trips are taken for particular 
and unique purposes, so these sponsored aids 
should be examined to 
determine the unique 
job that a particular set 
of materials can _per- 
form. Thus, it is the 
teacher's responsibility 
to evaluate these mate- 
rials and use them only 
when and as they fit 
into his program. This 
careful evaluation should 
consider, first of all, the appropriateness of 
the educational material. Does it meet the needs 
of the class? Is it written with a vocabulary which 
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the children can understand? Are the concepts 
presented accurately (which is likely) and, a 
question needing much careful examination, are 
they at a level which is appropriate for the class? 
Then there is the matter of class objectives. The 
most beautiful, the best prepared, the most care- 
fully produced materials are of little value if 
the materials are aiming for one set of objec- 
tives and the teacher 
and class are after some 
other set. 

There is also the mat- 
ter of variety of points 
of view. Every issue, 
every question, every 
problem in today’s world 
almost inevitably is in- 
terwoven with science 
concepts. It is extremely 
difficult for anyone to separate his point of view 
on an issue from the science facts or concepts 
related to that issue. The president of one of 
America’s largest public utilities told a group of 
teachers recently: “The truth of the matter is that 
whether an electric company is run by a privately 
owned group or by the government, the science 
involved is going to be the same. Sound science 
and engineering practices are not the sole prov- 
ince of either private engineers or government 
engineers. But we people who are in the utility 
business know that private ownership is better.” 
Now, what is the teacher’s responsibility in such 
a situation? It is simple. He must, on the one 
hand, make clear the science which applies. On 
the other hand, he must give all points of view a 
fair hearing in his classroom. And the teacher 
must make sure that all get a hearing. There can 
be no question of leaving the social implications 
out of science. Rather, it is a matter of seeing that 
the questions are fully and rationally considered. 


Many other aspects of industry-sponsored 
science materials need equal attention. While it 
is true that films which are used by companies 
for mass distribution often do not have too much 
classroom appeal or use, with special presenta- 
tion on the part of the teacher such films may be 
adapted to the classroom. In this situation there 
are two things industry can do: first, let teachers 
know about what is available; second, adapt gen- 
eral advertising materials for classroom use when 
such adaptations are possible. Without too much 
difficulty many of the broad, general films can be 
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interpreted to fit the specific needs of schools, and 
both the schools and industry will be well served. 

But there are far more educational materials 
prepared and sponsored by industry than just 
those pamphlets, films, kits, and other items 
which can be brought into the classroom. Com- 
panies are spending millions of dollars on mass 
media science programs. In the past several 
years, television programs have contributed 
enormously to the understanding of recent de- 
velopments in science. These programs have not 
only been presented to mass television audiences. 
They often have been made available for school 
use through the production of kinescopes of the 
original programs. Even without such kine- 
scopes, teachers can and should use television 
programs in their teaching. There are also regu- 
larly scheduled television science courses such as 
“The Continental Classroom” (in atomic physics ) 
which are partly sponsored by industry and which 
can be of great use to the teacher for his own 
self-improvement or to the students for enriching 
the school program. 

Assigning a television program for homework is 
not at all undesirable if the program can give the 
students understandings which they need. This 
certainly means that teachers should be alert to 
the possibilities, and that 
industry can help consid- 
erably by keeping teach- 
ers informed through 
various channels of com- 
munication when such 
science programs are be- 
ing produced. For ex- 
ample, the brochures 
which have announced 
the Bell Telephone Sci- 
ence Programs and 
which were sent out to 
all NSTA members were very helpful to teachers. 
The reactions, evaluations, and suggestions sent 
back by teachers after viewings should be useful 
in the production of future programs to meet 
their needs. 





There is a real need for continuing cooperation 
between educators and industry in producing 
and using educational materials. In such ventures, 
each has his role to play. Industries should con- 
tinue to call on school people for professional 
assistance in the preparation and evaluation of 
school materials. Industries should apply ac- 
cepted criteria in the production of all school 
aids. Furthermore, while industries cannot (and 
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generally do not want to) use these materials as 
advertising media, it is desirable that the pro- 
ducers be identified. The industry or trade asso- 
ciation which has produced a science aid should 
take the responsibility for it and thus receive 
either the brickbats or the bouquets which the 
teaching aid may elicit. 

Education has its share of obligations. Teachers 
must give of their professional experiences so 
that the subject matter chosen and the materials 
produced are the best that can be devised. Both 
as individuals and as organized groups, edu- 
cators should examine their needs and inform 
responsible industry groups (B-I is one such very 
important group) what these needs are. In this 
way, industry is much more likely to produce 
that kind of material which will be of real 
service to science teachers. Furthermore, teach- 
ers must use such materials carefully and with as 
much respect and frugality as if they had been 
bought from a low school budget. There is no 
such thing as free material. Eventually, mate- 
rials must be paid for and their cost comes from 
the productive resources of the economy. The 
somebody who pays is us—all of us. Careless or 
wasteful use of our materials ultimately means 
less for our children. But conscientious produc- 
tion of educational materials and careful use of 
such materials can make partners of educators 
‘and industry in providing vast and valuable re- 
sources for our schools. 


Hints for Industry 


1. Carefully thought-out criteria for producing 
school materials are available. Have you become 
familiar with them? 

2. Your educational materials are going into 
public schools. Perhaps the best question you 
can ask yourself is: “If I were a parent or citizen 
not connected with this company, would I want a 
child of mine to use this material?” 

3. You are producing educational materials— 
not advertising brochures. Stress concepts and 
information which are related to your story. 

4. Teachers and educators know how ideas 
may best be interpreted to children. Call on 
them for the expert help which will make your 
materials most valuable in the school. 

5. The quality of production will make a tre- 
mendous difference in the reception of your mate- 
rial. An attractive and well-produced brochure 
will receive far better attention than will a poorly 
produced one. This does not necessarily mean 
greater cost, just attention to layout and format. 
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6. Let the teachers know what materials are 
available so that they may be requested early 
enough to be used at the proper time in the 
school year. 


Hints for Teachers 


1. Sponsored materials are being produced at 
an enormous rate. You will do well to examine 
the possible industrial sources of films, pamphlets, 
filmstrips, and charts when you plan your work. 
Chances are that with careful review you will 
find material that you can use. 

2. Whenever a sponsored aid concerns itself 
with a controversial issue, the teacher has an 
obligation to present to the children all of the 
points of view on that issue. 

3. Do inform the appropriate people about 
your use of their materials. They will want to 
know how the materials were used and will 
welcome your reactions to the effectiveness of the 
materials. And don't forget to get the students’ 
reactions. This information is most valuable to 
the producers. When you find the material really 
useful, as you often will, praise it. A note of 
thanks is always very welcome. 

4, Free material is far from free. Use it with 
care. Conserve it. Do not order more than you 
know is required. 


The Annual B-l Award was presented for the first time by (I.) 
Julian Street, Jr., Chairman of the NSTA B-I Section, to the 
National Broadcasting Company for its educational TV program 
“Continental Classroom” on Atomic Age Physics. Mrs. Dorothy 
Culbertson, producer of the program and a member of NSTA 
B-I, accepted the award for NBC, with Harvey E. White (who 
taught this series), Professor of Physics, University of California. 
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Physics Laboratory Can Be Fun/ 


| hiase course is our one-semester freshman gen- 
eral education course in Introduction to Physics 
for people with no physics background. The 
object is to motivate students not having had 
physics in high school and confronted with it dur- 
ing the first or second semester in college. 


The Problem 


Our philosophy at Trenton State is that all 
science courses should have individual laboratory 
work, whenever possible. After having taught 
physics in high school and in college for some six 
years, I had concluded that the usual opening 
laboratory exercise on measurement, the vernier 
caliper, and density is a deadening experience. 
It occurred to me that perhaps a more lively first 
laboratory experience could be devised and the 
measurement laboratory postponed. The prob- 
lem, then, was essentially this: How can labora- 
tory work be introduced in a meaningful way? 
This work should fill the following criteria: 

1. Offer a challenge. 

2. Be interesting—fun to do. 

3. Be relatively simple and straightforward in 

procedure. 

4. Involve operations that are basic to science— 

important to understand. 

5. Be reasonably sure of good results. 

6. Serve as a basis for class discussion. 


At the outset, I might say that I am sure these 
criteria and the subsequent solution offered are 
equally valid in the high school physics course. 


A Solution 


The laboratory exercise devised to solve this 
problem was entitled “The Technique of Cali- 
bration and Its Application.” The experiment is 
essentially a modification of the standard Hooke’s 
Law experiment but with an entirely different 
emphasis and point of view. As a matter of fact, 
if Hooke’s Law is mentioned, it is entirely inci- 
dental. The apparatus is the simple Jolly bal- 
ance, a set of slotted weights, a beam balance, 
and an “unknown” weight—any old clamp or 
piece in the room. 
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Science teacher Fred D. Reinolson explains atomic | 


By FRED T. PREC 


Associate Professor of Physics, Trenton State C 


Essentially the procedure is this. Weights are 
added to the Jolly balance and the extension of 
the spring measured. Enough readings, starting 
with no weight and no extension, are made to 
give about ten measurements over the length of 
the scale. A curve is plotted of weight vs exten- 
sion and this is used as the calibration curve for 
the balance. An “unknown” is placed on the 
balance, the extension measured, and from the 
calibration curve the weight of the unknown is 
found. This is then checked by weighing the 
unknown on a beam balance. (If there is no 
strong emphasis on “getting the right answer,” 
but on being as careful as possible and “seeing 
how close you come,” there is no cheating.) I 
always caution the students not to spoil the fun 
by weighing the unknown on the beam balance 
before beginning the experiment. 
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explains atomic energy to student Loretta Wasson. 


"RED T. PREGGER 


cs, Trenton State College, Trenton, New Jersey 


Using the criteria established above, this ex- 
periment: 
A. Offers a challenge— 

1. The apparatus is new to the students and 
it looks interesting. 

2. After learning about the handling of the 
apparatus, the student discovers that he 
can use it for a purpose, the weighing of 
something unknown. This gives a surprise 
ending. 

3. The student discovers difficulties in meas- 
uring caused by parallax, uneven hanging 
of the weight holder when weighing the 
unknown, and the oscillations of the spring. 

4. The results must be interpreted. The 
meaning of the calibration curve must be 
understood. This is not a case of filling in 
the blanks. 


———2 
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F. 


Is fun— 


The students like to use an unknown. They 
discover that they have actually made a scien- 
tific measuring device and one which is com- 
mon to their experience, and it works. Com- 
ments are always heard, “That was fun” or 
“T liked that,” etc. 

Is relatively simple in procedure— 

Yet not too simple. Basically this is very 
easy apparatus to handle. However, care must 
be used in keeping the weight hanger level, 
avoiding parallax errors, plotting a valid 
curve, avoiding the moving of the scale rela- 
tive to the weight hanger support, and others. 

Only two basic concepts are involved, the 
meaning of calibration, and the extension of 
a spring under an applied force. In like man- 
ner, the operations are few and simple. 
Illustrates a very important basic operation— 

Every measuring instrument used must be 
calibrated at some time. It is good to know 
the meaning of this and how it is done. This 
leads to the understanding of standards, and 
of course, shows one important use of the 
plotting of curves. 

Produces consistently good results— 

It is important that the beginning student 
achieve success in his first efforts in physical 
experimenting. The results in weighing the 
unknown are for the most part under two per 
cent in error. This also gives practice in de- 
termining percentage of error and can lead 
into an understanding of the meaning of this 
expression. 

Gives a basis for class discussion— 

The experiment can be used to show the 

meaning of a number of items as brought out 


Learning to handle new apparatus does not daunt these students. 


















BERKLEY PUBLIC SCHOOLS, MICHIGAN 








BEST POWER SUPPLY esperinents: 


Ed 


Mr. William Fischer, science department head, demon- 
strating electroplating with a Lab-Volt unit. 





Middletown Township High School (west wing), Middletown, N. J. 


sé 
Leb-\ folt POWER STATIONS hove really proved themselves here” reports Bill Fischer, 
head of the science department at Middletown High School. 


“More than a year of heavy usage has proved to us that Lab-Volt Units are the best means of 
supplying A.C. and D.C. power for our electrical experiments. Not one malfunction has occurred to 
slow us down, and savings over other permanent power supply systems have completely equipped 
our labs with top quality apparatus such as that in the photo. | do not hesitate to recommend 
Lab-Volt Power Stations as the wholly practical and economical solution to the problem of supplying 
variable A.C. and D.C. power for science labs.” 


=> SEND TODAY for complete information on £a4-\ fo// POWER STATIONS, now available in 
portable or ‘recessed models. 


B U CK ENGINEERING COMPANY, Inc. 


36 MARCY STREET, FREEHOLD, NEW JERSEY e FREEHOLD 8-1111 
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in discussion. For example, it shows a law 
(Hooke’s) and its mathematical formulation 
as taken from the data. It shows the meaning 
of proportion and linearity in related data. 

The curves which are linear except near 
the origin can be used to bring out many 
questions such as: the reason for the devia- 
tion from the straight line near the origin, why 
all students do not obtain the same curve al- 
though all the curves are of the same form, 
the plotting of curves through the points but 
not necessarily touching all points, extrapola- 
tion and interpolation, and others. 

It shows the need for standards and the 
technique of how any instrument is cali- 
brated. These steps are important in planning 
any activity in the laboratory. 

In short, I believe that this is a good beginning 
experiment for the physics class. It works well 
for me. Try it and see for yourself. Our labora- 
tory directions for this experiment are given 
in detail below. 


The Technique of Calibration and Its Application 

Purpose: To study a simple method of making 
measurements through the use of a cali- 
brated measuring device and a curve. 

Apparatus: Jolly balance, weights, graph paper, 
unknown weight. 

Introduction: Many measurements, even those 
which are commonplace, involve indirect 
measurements of quantities other than that 
which we wish to know. For example, a 
thermometer indicates temperature by meas- 
uring the length of a column of mercury. In 
this experiment, we shall make a measure- 
ment using such an indirect device. 

Many common devices of the type indi- 
cated have the indirect measurement printed 
on them. For example, the average ther- 
mometer has the glass tube marked off in 
degrees rather than inches or centimeters. 
If this were not so, we would have to read 
the temperature as so many centimeters and 
then convert to degrees by knowing how 
many degrees are equal to 1 cm on the scale. 
Obviously this would be inconvenient for the 
average thermometer. However, a printed 
scale of this type limits the instrument to just 
one use, and makes it difficult to adjust for 
very accurate readings should it be not 
quite accurate enough. 

Consequently, in the laboratory, it is com- 
mon to have a scale read in whatever basic 
units it measures and then convert the read- 
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ings to the desired units when it is in use. 

In this way, one basic instrument such as an 

ammeter can be used to make many types 

of measurements. 

The process of calibrating and using an 
instrument is described in the following 
steps: 

1. Making the desired measurement using 
known standard values. 

2. Observing the readings of the instru- 
ment for the standard values. 

3. Preparing a chart or table of instrument 
readings which correspond to standard 
values. If the instrument is to be used 
only for the one purpose, these values 
will be printed on the indicator of the in- 
strument. Otherwise they are kept for 
ready reference. Often it is desirable 
to plot a calibration curve—a graph of 
the instrument readings against the 
standard values. Then in actual use, it 
is very easy to translate an instrument 
reading into the final measurement by 
simply reading the graph. 

4. The instrument is then used to make the 
desired measurements, and the values 
of the reading are determined from the 
instrument scale and the calibration 
table or graph. 


Procedure: CAUTION—It is extremely important 


that the positions of the reflecting scale and 

the spring support are not moved once the 

experiment has begun. 

a. Set the Jolly balance to read zero with 
no weights applied. Determine the 
weight that causes nearly full-scale ex- 
tension of the spring by adding weights 
to the weight holder. Remove the 
weights and reset the spring to zero. 
Divide this full-scale weight by a factor 
of 10 so that a whole number multiple 
of 5 results. 

Example: Full-scale reading is 260 grams 
260 grams 
10 ne 
This result is the amount of weight you 
will add to the weight holder for each 
successive trial. Thus you should have 
10 trials in all. 

b. Be sure that the spring reads zero with 
no weights on the holder, then add the 
small amount of weight that you deter- 
mined in procedure (a). Read the ex- 
tension of the spring and record the 


25 grams 


495 











“Boundless inward in the atom... 


Boundless outward in the whole...” 


THE BASIC SCIENCE 
EDUCATION SERIES 


For Grades 1 through 9 


From the atom to the universe, from 
insects to man, from the mushroom to 
the sequoia, The Basic Science Educa- 
tion Series explores all areas of science 
—providing invaluable opportunities 
for enriching pupil understanding of 
basic science principles. There are 87 
booklets (Unitexts) in the series, on 
87 different science topics. Highly 
adaptable, each booklet may be used as 
a complete unit of study in itself, or tied 
in with other books to form an inte- 
grated program. All books are easy to 
read and contain full-color authentic 
illustrations. 


SCIENCE TEXTFILMS 


Correlated with The Basic Science Edu- 
cation Series are 33 Textfilms (film- 
strips) to enrich experiences and ideas 
gained from book study and to stimu- 
late group participation and discussion 
on science topics. The films fall into 
nine groups: Life Long Ago, Bird 
Study, Astronomy, Elementary Chem- 
istry, Dependent Plants, Plant Study, 
Weather Study, Electricity and Mag- 
netism, and General Science. Econom- 
ical for use in all teaching situations, 
the films may be purchased either by 
group or individually and tied in with 
any basic science program. Accom- 
panying each Textfilm is a complete 
Teacher’s Manual of Instructions. 


Row, Peterson and Company 


Evanston, Ill. White Plains, N. Y. 
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weight and extension. Add the same in- 
crement of weight to the holder and 
read the new position of the spring. 
Cc utinue this procedure until you have 
10 values and extension. 

From these readings prepare a table of 
weight against scale reading and con- 
struct a calibration curve. To plot the 
curve choose on your graph paper con- 
venient scales for weight and extension. 
These should be chosen so that they 
are as large as possible within the limits 
of your measurements and divided in 
some easy way to read. (Use 10’s, 5's, 
2’s, 1’s, 100’s, etc.) Plot the independent 
variable on the X axis (in this case, the 
known weights), and the dependent 
variable on the Y axis (the scale read- 
ing). Plot all points as tiny circles, 
squares, or triangles, and connect them 
with a smooth curve passing through 
most of the points. 

On any graph, the following items 
must be included, and the graph neatly 
done. 

Title—what the graph shows. 

Scales clearly marked and units given. 

Curve properly drawn. 

Place an “unknown” weight on the bal. 
ance, read the extension of the spring 
and from your calibration curve, deter- 
mine the weight of the object. 

Weigh the object on the beam balance, 
compute error and per cent of error from 
the beam balance reading. 


Questions: 


1. 


2. 


What is the advantage of a calibration 
curve over a table of calibration points? 
What common instrument works on the 
spring extension principle used in this 
experiment? 

Why is it important not to move the 
scale during this experiment? 

Will your results and calibration curve 
necessarily be the same as the other mem- 
bers of your class who are working with 
different springs? Why? 

If you were repeatedly using this spring, 
how often would you have to calibrate it? 
Give five common measurements which 
are made on calibrated instruments. 
(These will normally be direct reading, 
ie., the values you are measuring will be 
printed on the scale. ) 
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Bausch & Lomb 
outwears them all! 


A microscope is no bargain at any price if it can not 
survive the constant hard use in your classroom. 
With B&L Standard Teaching Microscopes you are 
sure of getting full value—design benefits that in- 
sure those extra years of punishing day-after-day 
student use. 





@ NO BROKEN OBJECTIVES—lenses recessed to prevent contact with slides. 
@ NO LOST EYEPIECES—locked in with set screw to discourage removal. 


@ NO EXCESSIVE SLIDE BREAKAGE—prefocusing gage measures the slide for 
exact focus and keeps it safe. 


@ NO EXPENSIVE REPAIRS—exclusive safety clutch prevents damage to fine focus, 
and chrome steel ball-bearing focusing slide assures extra long service. 


Plus quick, dependable service from nation-wide distribution service 

of qualified dealers dedicated to serve you. 

Top performance assured by factory lifetime warranty— 

and the world’s finest 

opticsby Beusch & Lomb, 000000 PS rr rere ren ennananaenaaas 
BAUSCH & LOMB OPTICAL CO. 


| 

only $1] 9.50 EACH : 78047 BAUSCH ST., ROCHESTER 2, N. Y. 
| 
I 


C) I'd like a demonstration of B&L Standard Teaching 
Microscopes 


SEE FOR YOURSELF, MAIL THIS COUPON NOW 


BAUSCH 6 LOMB 








LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 





| EXCELLENT FOR XMAS GIFTS | 





GIANT MAGNET! 5 Ib. Size! 


- KA ~ 





c WAR SURPLUS — ALNICO V TYPE 
sg | A real bargain opportunity. A - 34”; B- 2%”; 
C-4%5"; D-14%”; E-14%4”; F-254”. Strength 
a. |< is about 2,000 Gauss. Will lift over 125 Ibs. 
Stock No. 70,183-AC, 5 Ib. size.............cceeeeeseeee $8.50 Postpaid 


15-% Ib. size. Approximately 5,000-6,000 Gauss rating. Will lift 
over 250 Ibs. 


Stock No. 85,088-AC, 1534 Ib. size.................0....0 $22.50 F.O.B. 
Shipping wt. 22 Ibs. Barrington, N. J. 





“EASY-CARRY” SLIDE PROJECTOR 


Ideal for travel or occasional use. PROJECT 
and SHOW 2x2 385 mm slides or 35mm film 
strips, single or double frame. No cumbersome 
equipment to lug. 100-watt, 120-volt Projector 
folds to 24%4” wide, 4%” high, 4%4” long. Opens 
to 8” long. Wt. less than 3 Ib. 3-element f. 3.5 
lens with 80mm focal length. Plastic leather- 


© 


oo 


ette carrying case. 6’ cord included. ite 


RI Rc a a $19.95 Postpaid 





D-STIX CONSTRUCTION KITS 


Visualize Ideas Fast! 


Newest, handiest visualizing and demonstra- 
tion tool for teachers elementary, high 
school or college. Colored wood sticks ” 
thisk and ‘‘easy-on” rubber joints approx. 
fs” diam. fit together quickly to form all 
kinds of simple or complex shapes, structures. 
Ideal for teaching mathematics, chemistry, physics, design, engi- 
neering, architecture, abstract art—or for developing children’s 
interest in form and structure. Work out geometric figures, mole- 
cular structures, structural members, configurations and perspec- 
tives, models of many types. 3-dimensional visualization adds 
interest—speeds understanding. Used by professional planners, 
designers, architects. Money-back guarantee. 





Stock No. 70,209-AC (230 pes).............:cccccccccesceseseesees $3.00 ppd. 
Stock No. 70,210-AC (370 pocs)...c.c..cccccccccccsssssssssseeesee $5.00..ppd. 
Stock No. 70,211-AC (452 pes).............:cccccescssesseesesees $7.00 ppd. 





STEREO MICROSCOPE 


. Over 50%, Saving. Up to 3” Working Distance 
—Erect Image—Wide 3 Dimensional Field. 
-. Used for inspections, counting, checking, as- 
f- sembling, dissecting. 2 sets of objectives on 
- rotating turret. Standard pair of wide field 
10X Kellner Eyepieces give you 23 power and 
40 power. Helical rack and pinion focusing. 
TEN-DAY TRIAL! 


ee Order Stock No. 85-056-AC 
| Es ne $99.50 f.0.b. Barrington, N. J. 








LOW FRICTION AIR PUCK 


This fascinating model will float around on a flat sur- 
face on a cushion of air. Just touch it slightly and it 
will slide frictionlessly across the table, etc. Operates 
on same principle as Ford’s and Curtiss-Wright’s new, 
wheelless air-glide cars. Special balloon provides the 
air, and base is of strong, flat plastic 5” in diameter. 


SE Soe ee $2.00 Postpaid 


LOW FRICTION PUCK 


DEMONSTRATES FRICTIONLESS MOTION 


The 6” Diameter heavy chrome plated steel puck actually floats on 
a cushion of COg gas. The slightest push on the side will send it 
skidding across a smooth surface. CO2 gas is supplied by a 
standard fizz bottle cartridge and lasts from 10 to 15 minutes with 
proper valve adjustment. The bottom surface of puck is ac- 
curately finished. Spectacular in operation. 


ON IRR Cpe REPT ETI $22.50 Postpaid 





Stock No. 
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REPLICA GRATING aa 
GRATING 
Take Unusual Color Photos At Night! 13 A0LINES Vl 
After decades of effort, low-cost diffrac- sae 
tion grating replica film is available. This 
film has 13,400 lines per inch. Diffraction yu 
s 





Grating has been used to answer more PECTRUM 
questions about the structure of the ma- / COLORS 
terial world and the universe than any 
other single device. Use it for making 
spectroscopes, for experiments, as a fascinating novelty. Cheap 
enough that you can pass a piece out to each student. Produces 
beautiful view of spectrum. Comes in clear plastic protector. 
Stock No. 50,202-AC—includes 2 pieces 8” x 51/2”— 
1 transmission type, 1 reflecting type.................. $2.00 Pstpd. 
Order by Stock No.—Send Check or M.O. 


Satisfaction Guaranteed 
NEW, LOW-COST LAB PROJECTOR © 
SHOWS EXPERIMENTS ON SCREEN! 


New way to teach chemistry, biology. Project 
on-the-spot experiments, on screen or wall, 
with magnification, actually as they progress. 
Important phases, reactions may be observed 
by student group in revealing size—perfect 
vehicle for clear-cut instruction. Projector 
comes with a 3-element, 80mm focal length 
f/3.5 anastigmat lens and a fast 28mm focai 
length, 4-element f/1.2 lens for microslide projection use. Also 
you get special elevated slide and specimen projection stage; 
standard 35mm, 2” x 2” slide carrier; 35mm strip film holder. 
Additional accessories available—water cooled stage; polarizing 
filters; petri dishes; miniature test tubes and holders; gas ab- 
sorption apparatus, electrolytic cells and many others. 


a Ne ais dassoricassiortalicauseomatverd $39.50 Postpaid 


See Offering Below—Pluz Dozens More in 
FREE CATALOG 

















Play This New Game—MATH MAGIC... 
The Fun-Way to Math Skill! 
Educator-approved! 3 fascinating games ip 
one! Great fun for the whole family. In- 
creases skill at addition, subtraction, mul- 
tiplication, division. Includes Dial and Spinner, Numbered Cards, 

Plastic Tokens, etc.—also rules and directions. 
a a TEE $3.00 Postpaid 


RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light 
One-piece, leak-proof tank is made of opti- 
cally transparent plastic with a clear water 
area 20” x 20” ...114” deep. The rigid wood 
frame comes in two identical units, the bot- 
tom frame receiving the water tank and the 
upper frame holding a rigid, translucent 
plastic projection screen. A clear bulb placed 
beneath the tank provides illumination for 
projection. Mechanism is actuated by an 
eccentric fastened directly to the small motor 
shaft. Wave vibrations are transmitted to the 
water surface through a leaf spring supported 
rod, to give parallel wave front or point 
source agitation with the supplementary at- 
tachment which is included. Motor is operated by two flashlight 
batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low cost permits purchase in quantity. 

Ea A TE OT. $40.00 f.o.b. 
(Shipping weight 35 Ibs.) Barrington, N. J. 

Order by Stock No.—Send Check or M.O. 


Satisfaction Guaranteed! 


FREE CATALOG—AC 


128 Pages! Over 1000 Bargains! 
America’s No. 1 source of supply for low-cost 
Science Teaching Aids, for experimenters, hobby- 
ists. Complete line of Astronomical Telescope 
parts and assembled Telescopes. lAso huge selec- 
tion of lenses, prisms, war surplus optical instru- 
ments, parts and accessories, Telescopes, micro- 
scopes, satellite scopes, binoculars, infrared snip- 
erscopes, math learning and teaching aids. Request Catalog—AC 
and FREE Bulletin 50-AC (on Science Teaching Aids). 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 
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Shoebox Science Fair 








By ELIZABETH HONE 


The Conservation Foundation’s Curriculum Center, San Fernando Valley State College, Northridge, California 


TEACH a course entitled “Teaching Ele- 

mentary Science” to afternoon and evening 
college classes. Most of my students teach ele- 
mentary grades during the day. This semester we 
decided that individual projects would be more 
useful than a final examination. Based on sugges- 
tions from students in previous courses, we 
decided to assemble and organize teaching ma- 
terials in “shoebox kits.” 
_ A “shoebox kit” is a box of materials assembled 
for the teaching of lessons within an area of 
science. For example, in preparing to teach a 
unit in the area of electricity, one might assemble 
wire, dry cells, miniature light sockets, etc., for 
use in constructions; discarded household elec- 
trical equipment for exhibit or disassembling 
purposes; samples of conductors and nonconduc- 
tors, a fuse, and some construction materials to 
illustrate the principle of a fuse. The box might 
have to outgrow a shoebox to include useful ref- 
erences such as the Boy Scout merit badge pam- 
phlet on electricity, Westinghouse comic books 
on electricity, posters and charts from a battery 
company. It might also include write-ups and 
rough sketches of simple experiments, complete 
with footnote references. A student in an earlier 
class pasted these experiment sheets on shirt card- 
boards and covered them with Saran Wrap. His 
experiment card file motivated some children in 
his enrichment class for gifted not only to use 
the cards freely, but to add to them. 

The students were free to choose any area of 
science they wished and to develop the project as 
best fitted their own teaching situations. The 
material did not necessarily have to fit a shoebox. 
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In fact, several projects outgrew them. A shoebox 
was merely a basic unit. We had learned to use 
them early in the semester in reorganizing, as a 
learning experience, the simple science equip- 
ment available in our classroom. 

On Shoebox Evening, when all of the projects 
were displayed, the students came burdened with 
boxes of all sizes bulging with intriguing objects. 
As each exhibit was set up, it was given a num- 
bered card. The students had developed a per- 
sonal interest in each other’s work, and soon they 
began moving around and visiting with each 
other to discuss the materials on display. The 
students were supplied with blank cards on which 
they could make unsigned evaluations of one or 
more exhibits. It was suggested that this evalua- 
tion be made primarily on the basis of teaching 
practicability. 

Here are examples of the students’ comments 
about some of the 24 exhibits on display. 

Heat. Excellent. Includes all the necessary 
concepts of heat. It is well planned and illus- 
trated. The experiments are explained in detail. 

Electricity. Very complete. Takes beginning 
concepts and develops them. Leads into advanced 
experiment in electro-plating. Very versatile. 
Could be adapted for almost every level. 

Light. Wealth of materials. Not all the work 
already done for the children and yet everything 
there for them to discover. Very interesting. 
Shows an immense amount of preparation. 

Sound. Tin can telephones good as a simple 
demonstration of sound vibration in any grade. 
The water glasses could furnish a lengthy experi- 
ment in getting just the right pitch. 
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switch in seconds 


( from projection of microscope slides to 
| projection of transparencies with the 


LEITZ PRADO MICRO- PROJECTOR 


The ultimate in convenience for use in classroom, con- 
ference room or lecture hall, the PRADO Micro-Projector 
delivers screen images of unrivalled brilliance, clarity 
and definition. With Micro Attachment it produces mag- 
nifications up to 2400x on screens at a distance up to 
40 feet; with a film slide carrier and lens inserted, the 
PRADO projects 2” x 2” or of 2%” x 2%” transparencies. 
And you can switch from micro to film slides in seconds 
—easily. The revolving nosepiece of the Micro Attachment 
holds three objectives : 3.5x, 10x and 25x. The high power 
objective is equipped with spring-loaded mount. Micro 
attachments are available which allow the stage to be 
placed in a horizontal position to accommodate wet mounts. 
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Light from the 500-watt lamp is projected through 
aspheric condensers in the PRADO, which is blower-cooled. 


The PRADO Micro-Projector is portable, and may be 
carried easily from room to room and used wherever 
there is an electrical outlet. 


For illustrated PRADO Micro-Projector Brochure, write 
to Dept. ST-11. 


1. PRADO as Micro-Projector for microscopic slides 2 PRADO as 
standard projector for film slides 3. Attachable reflecting prism 
for tracings 4. Polarizing Attachment for polarization demonstra- 
tion &. Large Vertical Micro Attachment for wet mounts 


E.LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
the 
Ernst Leitz G.m.b.H.,Wetziar, Germany-—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - PROJECTORS: LENSES -. MICROSCOPES : BINOCULARS 
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It was interesting to me that the student evalu- 
ations agreed in general with those of my own. 
My criteria had included originality, organiza- 
tion, and evidence of effort in preparation. I felt 
that the students had achieved a basis of discern- 
ment for quality and usability of science teaching 
materials. However, there were a few exhibits 
whose “teachability” was not obvious except to an 
experienced observer. This was one reason I took 
the risk of appearing to bestow accolades by call- 
ing upon a few students to select and describe a 
particular feature of their exhibits. For example, 
one showed us all the materials she had assem- 
bled which could be used by children in collect- 
ing insects and in constructing observation cages. 

One of the valuable byproducts of the Shoebox 
Fair was the indication to the instructor of 
hidden talent in some students. The value to the 
students was the opportunity for enrichment and 
interchange of ideas. Two students found they 
had both selected the subject of atoms, and each 
had approached it differently. There were three 
projects on simple machines, all quite different. 
One student who had an interesting exhibit on 
gears, and another who had one on machines, 
discovered interesting interrelationships and pos- 
sibilities for follow-up work between them. 

Of the 24 projects, I was interested to see that 
the majority was in the area of physical science. 
At the beginning of the semester I always plot 
on the board the high school and college science 
education of the group. This we do under these 
six headings: astronomy, botany, chemistry, 
geology, physics, and zoology. These headings 


were listed in Craig's original study as areas in 





200,000 Volt Electrostatic Generator 


Specifications—Height: 17 inches; Diameter: 7 inches; Poten- 
tial: 200,000 volts; Current: 1.5 to 2.5 microamp.; Humidity 
range: 0 to 90% relative humidity; Service life: over 1,000 
operating hours; Motor: 110 volt 60 cycle A.C.; Insulating 
column: Unbreakable vinyl chloride plastic; Metal parts: Base, 
housing, frame and charge collector are aluminum; Bearings: 
Oil impregnated bronze; Weight: 5 lbs. 

Price: Fully assembled Post Paid $39.50 


Kit form which can be assembled with pliers 
and screw driver Post Paid $24.50 
500,000 VOLT GENERATOR—These units are similar to the 
above in appearance but are 36” high, deliver 12 microamp., 
and have ball bearing motors and pulleys. They are warranted for 
2,000 operating hours or 5 years. Other models to 1,000,000 Y. 


2,000 operating hours or 5 years. Other models to 1,000,000 V. 
500,000 VOLT GENERATOR KIT—These kits consist of 
material for a 36” high 500,000 volt generator together with drawings and 
directions for assembly. Kit includes belt pulleys, bearings, shafts, plastic 
tube, pair of 15” hemispheres and steel frame. All machine work is com- 
pleted, all hendwork has been omitted to cut costs. 

Weight 25 Ib Price: $31.50 Post Paid, Buffalo, N. Y. 
VACUUM EQUIPMENT—Mech. pumps for pressure range 1 Atmosphere 


(Van de Graff Type) 





down to 150 microns. $32.50 
Diffusion pumps for pressure from 1 mm. Hg. down to .01 microns. $16.00 
McLeod Gauges for range 1 micron to 1000 microns. $14.00 


Write for Free Spec. Sheets Dept. ST 


MORRIS AND LEE 294 ELMST., BUFFALO 3, N. Y. 


which teachers should have training in order to 
answer children’s questions. A class breakdown 
usually falls into the categories as noted in the 
table shown. 


Areas of Study 


The present group typically came out heavy in 
biological science, and with little formal educa- 
tion in physical science. We always discuss the 
need for maintaining a balance in our teaching, 
all the while reinforcing our own weaknesses in 
physical science. The group’s unstructured 
choices of individual projects perhaps reflected 
an awareness of the imbalance in the training of 
most elementary teachers in service today. 


Astronomy Botany* Chemistry Geology Physics Zoology* 


XX XXX XXX XXX XX XXX 
XXX XXX XXX XXXX 
XXX xX XXXX 
XXXX XXXX 
XXXX XXXX 
XXXX XXXX 
xX 


* Biology courses counted here. 


In evaluating the activity as a whole I would 
another time ask each student to hand in a one- 
page summary of his or her exhibit. I would 
encourage the students to bring guests (both old 
and young). If the group included an amateur 
photographer, it might be possible to. secure 
visual records of some or all exhibits. I would ask 
the students if they would wish to place related 
exhibits, e.g., on electricity, side by side. No 
doubt my students will suggest other improve- 
ments. Many of my most effective ideas were 
supplied by able students who in successive 
classes have taught me in turn, while I essayed as 
their instructor to open some doors for them into 
the fascinating world of science. 
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N one of NSTA’s “How t” sessions (New 

York meeting, December,30A41956 ), I demon- 
strated a very simple method§of theasuring mental 
reaction time by means of dulums. Since 
then, letters have come to m&from time to time 
asking for written details of th4exdrcise, showing 
the action, the calculations, ang soMe aspects of 
the interpretations. 











The Equipment 












Two pendulums are intent slightly shorter 
than the other. These agé readily suspended, 
some six inches apart, frogi a rod passing between 
two chairs. A length about three feet will 
clear the table, upon fwhich chairs, with their 
legs on books, are plaged for convenient work- 
ing height. 

The pendulum bobs ‘should be compact and 
fairly heavy; smooth oe serve well. Any 
stout, light twine will support these, looped and 
tightened over the rod ( broomstick). The 
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as 
bobs should be neatly tied. A*short bit of twine _ 
from each bob’s knot will serve as # 


By HANOR A. WEBB 


Professor of Scierige Education, Emeritus, George Peabody College for Teachers, Nashville, Tennessee 


The measurements begin with timing the 
swings per minute of the longer pendulum. A 
“swing” includes a forward and backward move- 
ment. The timing should be accurate, using a 
clock or watch with a second hand. At least 
three counts should agree. Counts between 
twenty-five and thirty-five per minute are typical. 

The second measurement is made by releasing 
both pendulums at the same moment. One person 
must do this. The shorter pendulum swings 
faster; in due time it gains one swing on the 
longer pendulum, and the two swing back pre- 
ciselytogether. The count of swings of the longer 
pendulum must be accurate, with at least three 
counts agreeing. About twenty-five is close to the 
right number. 

A simple calculation is now in order. In the 
tests on the reaction times of two eighth-grade 
students; Judy P. Pewitt and David T. Tucker 
(see piéture ), these were the counts and compu- 
tations. 

THe long pendulum swung 33 times per min- 
arte; time of each swing, 60 seconds/33 swings = 
“1.82 seconds. 
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The short pendulum gained one swing in 23 
swings of the long one; gain per swing, 1.82/23 = 
0.079 seconds. 


The Quick Mind 


Judy, testing David’s speed of reaction, will 
hold the longer pendulum back by its short 
string; David, under test, will hold the shorter 
pendulum back, with the bobs even. They should 
be back far enough to give good, but not exces- 
sive, swings. The first test will be to measure the 
simplest possible mental reaction—response to 
the stimulus of sight. The moment David sees 
Judy let go, he turns his string loose also. They 
count the swings of the long pendulum until the 
two pendulums come back together again. Three 
counts that agree should be made. 


In the first two trials, the shorter pendulum 
( David's ) caught up with the longer one (Judy's ) 
in four swings; in the next three trials, three 
swings. Experience helps. David’s mind re- 
sponded to the stimulus of sight in 3 x 0.079 
seconds = 0.237 seconds. Judy, after the first few 
trials, responded with three sets of three swings 
each. It takes time—about one-fourth of a sec- 
ond—for a young mind to follow a stimulus with 
action. 


_ The tests that came next were also simple. 
David, then Judy, responded to a sound—the 
word “Go!” As “judge” I watched closely to be 
sure that the long pendulum was released at the 
moment the word was sounded. The results after 
a few trials leveled off at four swings each for 
the young folks. The calculation, 4 « 0.079= 
0.316 seconds. When the stimulus was a touch on 
the arm, 4 swings, or 0.316 seconds, were also the 
results noted in this test. 


It is doubtful whether precision after the first 
decimal place—0.1 second—is significant. If you 
wish to avoid calculations altogether, you may 
obtain readings direct in tenths of a second by 
adjusting the long pendulum until it swings forth 
and back exactly 30 times a minute. (It will then 
be one meter, or 39.37 inches in length.) Now 
adjust the short pendulum until it gains one swing 
in precisely 20 long pendulum swings. The gain 
of one swing, 2 seconds/20 = 0.1 second. 

Scores of tests, which I have made since I 
first learned of this method of measurement in 
1905, indicate that approximately three-tenths 
of a second is needed by the mind to follow a 
simple sensory stimulus with a motor reaction. 
But not all of the mind’s decisions are as simple. 
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READY FOR SWINGS—David Tucker and Judy Pewitt, eighth- 
grade students in the Donelson (Tenn.) Junior High School. 
Judy, holding the longer pendulum, will measure David’s reaction 


time in various tests, as described in this article. Then it will 
be David’s turn to measure how fast Judy’s mind works. 


Mind, then Muscle 


David, then Judy, were tested by word oppo- 
sites; that is, to “black” the response “white” 
must be given. Single-syllable opposites were 
first used, as fast (response, slow), low (high), 
up (down), soon (late), and the like. There are 
plenty of these pairs, and they serve better than 
two-syllable opposites as over (under), upper 
(lower), coming (going). Polysyllables should 
be avoided, since the time consumed in pro- 
nouncing them is considerable. 

The averages of some six or eight tests of 
opposites were these: David, 0.5 second; Judy, 
0.6 second. 

Now came a real testing of the young folks’ 
mental powers—arithmetic! The test was set 
forth thus: Judy calls a number less than ten; 
David will speak the number that will give 10 
when added. Example: Judy, “three!” David, 
“seven!” Each release a pendulum at the moment 
of speaking. The judge (myself) made sure that 
David's release was not at the moment he heard 
the sound; on such occasions (and there were 
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several) the swinging pendulums were stopped. 
After David and Judy had both been tested, 
among the results were these: adding to 5 to 
make 10, David, 0.8 sec., Judy, 0.5 sec.; adding 
to 6 to make 10, David, 1.2 sec., Judy, 0.5 sec.; 
adding to 7 to make 10, David, 1.3 sec, Judy, 
0.4 sec.; adding to 8 to make 10, David, 1.1 sec., 
Judy 0.4 sec. For whatever the reason may be, 
David had to admit that Judy’s skill in mental 
arithmetic was somewhat greater than his own. 
As expected, a bit of teaching ensued. 

Picture cards of animals were shown next— 
a rooster, deer, pig, cow, cat, dog, fish, bear, and 
others. The time required to identify and call a 
name varied greatly for both Judy and David, 
from 0.6 second to 1.2 second. Apparently the 
quality of the drawings was of considerable 
influence in the reaction response. 

There were more tests, of course—but I am 
giving instructions, not reporting research. For 
example, the demonstration using opposites is 
but a variant of the psychologists’ favorite game 
of associated ideas; when one word is called, 
respond with the next word that comes to mind. 
This not only measures quickness of thought but 
also a good vocabulary. It never fails to amuse 
an audience as unexpected associations are 


spoken; this, of course, is one aspect of a good 
demonstration. 

Problems requiring real discrimination, and 
time for the mind to decide, are numerous. We 
have tried some with philosophical slants, such 
as these: Which is better (the word in italics is 
called at the moment of release); accuracy or 
speed? calmness or vigor? to be solemn or gay? 
to marry Robert or John? 

This demonstration has been used at assembly 
programs, science fairs, at parent-teacher meet- 
ings, as including both information and interest. 
At the PTA meetings certain adults have been 
bold enough to match their own mental agility 
with that of their own progeny. What a research 
study that would make! 

This device of the pendulums has been used, 
with refined equipment, in serious psychological 
research. The technique may have originated in 
the German psychological laboratories in the 
90's. For my students and myself, however, the 
entertainment value has made the information 
quite interesting. This demonstration can be 
quite stimulating to thoughtful young people of 
high school age as a personal test—“how fast does 
my own mind work? By practice, may I train it 
to work faster?” 





The Case of the Missing Scientists 


The Time: Now. The Place: America. 


Thousands of scientists are missing. Where will we find 
them? This is the challenging case confronting each of you 
science teachers. One of the things that helps you find and 
develop future scientists is good science materials. For 
example: the Science for Progress Series. 


This series by Ames, Baker, and Leahy is composed of three 
texts, each similar in plan but increasing in complexity and 
scope with succeeding grades. The three titles in this junior- 
high series are: Science in Today’s World, Science for Your 
Needs, and Science for Progress. Each book is made up of 
independent units which permit you to present topics accord- 
ing to your particular curriculum requirements. 


To accompany this up-to-date series—or to supplement any 
classroom text in general science, Prentice-Hall has brought 
out Science for Progress Filmstrips, which provide a wide 
range of general-science topics. Information available at the 
address below. 


PRENTICE-HALL, INC. 


EDUCATIONAL BOOK DIVISION, ENGLEWOOD CLIFFS, NEW JERSEY 
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How To Produce Lava Flow 


By RUSSELL PENGELLY, 1935 Painter Street, 
Klamath Falls, Oregon 


A problem that has confronted me many times 
as a general science teacher is how to produce a 
lava flow in a model volcano. Ammonium di- 
chromate to make fire and ashes has been used as 
a standard procedure. My method is as follows: 

Start with a cake of dry hand soap. Scrape 
off about 25 cc of finely powdered flakes. Obtain 
about 10 cc of sodium peroxide and 1 cc of 
manganese dioxide. Thoroughly mix these in- 
gredients. Put the mixture into a metal cylinder 
of about one inch in diameter and add a small 
amount of water. From the tube will flow a gray 
mass of liquid suds. Some experimenting may be 
necessary, however, to get a light consistency. 
Heat from the chemical reaction will produce 
steam and simulated puffs of smoke. 


Developing Scientific Concepts 


By ROBERT D. KETELLE, Shafter High School, 
Shafter, California 


Having an interest in showing the relation- 
ships between the various fields of science, the 
following lesson plan or demonstration, with its 
suggested title, was developed. It is submitted 
for the interest of other teachers in general 
science instruction. 

I. Materials and Procedure 

A. Find two or three hollow spheres. The 
second (Figure 1) sphere (perhaps they 
will all be hollow rubber balls) should 
be twice the diameter of the first, and 
the third sphere, three times the diameter 
of the first sphere. 

B. Fill spheres with water, showing your 
students the amount necessary, as in Fig- 
ure 2. Now fill the second ball, recalling 
that this ball has twice the diameter of 
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sphere 1, and note expressions of surprise 
when it is discovered that eight times 
more water is required. Some of the 
youngsters may think of the demonstra- 


Sa 


No. | 
/ RADIUS 


NO. 2 No. 3 
2 UNITS 3 UNITS 
of RADIVS of RADIUS 


FIGURE 1 


tion as a kind of paradox, that is, “How 
can something be twice as large as some- 
thing else and yet be eight times larger.” 
At this point even the curiosity of the 
more primitive mind is usually awakened 
(i.e., he thinks the wind blows because it 
blows itself). The instructor now pro- 
ceeds to fill ball (sphere 3) which is 
found to hold twenty-seven times more 
water than the first ball or sphere. 





NO. / 
/ VOLUME 


NO2 
9 VOLUMES 


VOLUME =4/3 7 r3 


FIGURE 2 


NO. 3 
27 VOLUMES 


C. Cut a piece of cloth large enough to ex- 
actly cover ball (Figure 3). The class 
will be surprised to find that the cloth 
required to cover ball Number 2 has 
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four times more surface area than cloth 
used for the first ball, and they will soon 
reason that the surface area of ball in 
Number 3 might be nine times that of the 
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first ball. It can be shown that this is the 
case. To some of the pupils this is magic 
pure and clear; to others a new concept is 
beginning to form. In short, they are 
thinking there might be some unity in- 
volved here after all; they realize that 
some relationships seem to exist between 
volume and surface area; the words large, 
small, big, and little are beginning to 
show ambiguity. A facet of undeveloped 
reasoning power and dimensional under- 
standing is beginning to stir and needs 
cultivation. Now the teacher commences 
with the lesson. 


lI. Extension of Ideas 
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A. Biology 


1. Although your students realize that 
animals are not spheres, they can soon 
be guided to the conclusion that in 
animal growth, volume increase soon 
outruns surface area increase. 


a. Who loses more heat per unit of 
weight, an adult or a child? The 
answer, from some bright pupil, 
will be the child because he has 
more surface area exposed per unit 
of weight. Why do children seem 
to have more colds than adults? 
(The teacher may now notice the 
formation of conclusions with reck- 
less abandon, and this is an oppor- 
tune time to point out what the 
scientific method is not.) What do 
your students feel is a factor in the 
great destruction that is often 
caused by small animals such as 
birds and mice? 

B. Physics 
1. Dealing with the more impractical, a 
guinea pig will fall faster (in air) 
than a giraffe because a guinea pig 
has more surface area exposed for fric- 
tion, per unit of weight, than the 
giraffe. 
The energy of heat and light is often 
dissipated in concentric circles. We 
say the energy of heat and light de- 
creases as the square of the distance 
from the source increases. Our demon- 
stration, with help by the teacher, 
clearly shows that this is the case. 
C. Chemistry 
1. It is true that a factor in most reactions 
is the surface area of the reactant. In 
general, (S.T.P.) the greater the sur- 
face area of the reactant, the more 
rapid the reaction. Finely granulated 
sugar dissolves more rapidly than 
sugar in chunk form. Other factors 
being equal, it is easier to light a sliver 
of wood than a telephone post. We 
note that the kindling temperature of 
the former is not lowered. Here we 
are again faced with a volume-surface 
area relationship. 
D. Miscellaneous 
1. One might consider the price differ- 
ential in food products which have 

been endowed by nature with a 

spherical form, that is, in the event 

these items are sold by the dozen. 


bo 


III. Conclusion 


A. One aspect involved in the study of 
science is the study of relationships. No 
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space biology... 


radiation biology, too... 


in the 1960 edition of ... 


BIOLOGY 


Kroeber * Wolff * Weaver 
You must see this book before considering new texts for your biology classes. 
8 y SY 


e Authoritative, up-to-date material— offers the most recent information on 
radiation and space biology, plant and 
animal physiology, and genetics... 


e Colorful, engaging format— provides many color illustrations, mak- 
ing a total of over 75 kodachromes to 
add interest and information to the 
text... 


e Easy, informal prose— adapts itself to use in 9th grade biology 
classes as well as 10th grade classes. 


Teacher’s Manual, Workbook and Laboratory Manual, Comprehensive Tests and Keys. 





EARTH SCIENCE, 4th ed. 


Fletcher * Wolfe 





A ninth grade text which provides an ideal program for a first course in high school science. 
Earth Science is a good background for biology and chemistry, and answers the need for more 
concentrated science courses for freshmen and sophomores. 


Laboratory Exercises, Teacher’s Manual, and Key. 


CONSULT YOUR HEATH REPRESENTATIVE... 


for news about the New Program in High School Physics, now 
being prepared by the Physical Science Study Committee at 
M.I.T. The text and laboratory manual will be published by 
Heath and will be available for classroom use in the Fall of 1960. 
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Ketelle . . . from page 506 


field of science is a self-contained entity; 
biology is not divorced from physics and 
mathematics, even in dealing with the 
fundamental structure of living things, 
and especially, science is not just a group 
of facts devised for rote memorization. 
We should remind our students of the “ 
well-known three-legged stool. How can minute! ~ 

a boy or girl neglect his mathematics and 

understand science, that is, really under- ° ERIODIC SYSTEM 
stand it? How can he neglect his science 
and gain the full significance of mathe- 

matics? How can he neglect either OF THE FLEM ENTS 
science and (or) mathematics and under- 
stand the world in which we live? 

But a science teacher need not go off 
the deep end. To say that no field of This 1959 wall chart lists by atomic number all the known 
science is a self-contained entity does not _sYathetis and naturally occuring cements, Information i 
mean quantitative analysis is related to Committee on Atomic Weights. Printed on heavily enameled 
(say) taxonomy. There is no relationship plastic coated stock 34”x56”. Send for 3-ring notebook sample. 
between the two, and one need not exert No. 12051..... each $4.00 


himself trying to find one. Rather, as RDITRT CENTRAL SCIENTIFIC CO. 
® 


notebook sample FREE to teachers 





teachers of the most basic of the sciences A Subsidiery of Cence instruments Comparction 

2 : : ee 1718-0 Irving Park Road © Chicago 13, Illinois 
let’s search for the host of integrations in- Branches and | Warehouses—Mountsinside, N. J 
volving ideas which serve to link the vari- Houston © Toronto « Montreal © Vancouver « Ottawa 
ous fields of science. These links must 
be scientifically valid, that is, reserva- 
tion to trickery or deceit to establish 
pseudo-scientific, vague, and nebulous 
connections can only serve to lessen the 
effectiveness of the teacher. On the other 
hand, if the teacher can really show that 
in many cases science is not a disjointed 
mass of material, then teaching can be 
facilitated by making science more mean- 
ingful in terms of teaching what science 
is, where science came from, and some 
of the basic concepts involved in science. 











CENCO 
No. 71858 





NOW! a /ow cost Michelson 
FREE FILMSTRIPS INTERFEROMETER 


‘ . ‘ This precision instrument is ingeniously designed to pro- 
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@ MAJOR SPEAKERS 


The array of speakers for general 
sessions and meal functions at KC 
shapes up as perhaps the most varied 
and imposing of all NSTA conven- 
tions. The cast, in order of appear- 
ance, is as follows. 

General Session; Wednesday after- 
noon, March 30: Dr. Donald G. 
Decker, Dean of the College, Colo- 
rado State College, Greeley. 

General Session; Wednesday eve- 
ning, March 30: Dr. Linus J. Pauling, 
Nobel Laureate, Professor of Bio- 
chemistry, California Institute of 
Technology, Pasadena. 

General Session; Thursday, March 
31: Dr. Robert H. Johnson, Super- 
intendent, Jefferson County Public 
Schools, Colorado. 

Business-Industry-Education 
Luncheon; Thursday, March 31: Dr. 
John Brattain, Nobel Laureate, Bell 
Telephone Laboratories, Murray Hill, 
New Jersey. 

General Session; Thursday eve- 
ning, March 31: Dr. John R. Heller, 
Director, U. S. National Cancer In- 
stitute, Bethesda, Maryland. 

General Session; Friday morning, 
April 1: Dr. Leona M. Sundquist, 
Chairman, Department of Science, 
Western Washington College, 
Bellingham. 

Elementary Science Luncheon; 
Friday, April 1: Dr. Joe Zafforoni, 
Professor of Science Education, Uni- 
versity of Nebraska, Lincoln. 

Banquet Session; Friday evening, 
April 1: Dr. George B. Kistiakowsky, 
Science Advisor to the President of 
the United States, The White House, 
Washington, D. C. 

General Session; Saturday morn- 
ing, April 2: Dr. John H. Fischer, 
Dean, Teachers College, Columbia 
University, New York City. 

State Associations Luncheon; Sat- 
urday, April 2: Sponsored by the 
Missouri Science Teachers Associa- 
tion; Speaker to be announced at a 
later date. 


@ WORTH NOTING 


A number of dormitory-style rooms 
accommodating four to six persons 
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each will be available at the Hotel 


Phillips. Suites for four persons, 
usually, will be available at both 
headquarters hotels—the Muehle- 
bach and the Phillips. Double rooms, 
with the possibility of an additional 
rollaway, should be plentiful, but 
single rooms may be scarce. Plan 
now to share a room with others. 
This will ease the housing problem 
and reduce the average cost per per- 
son. Hotel reservation forms will 
be mailed to NSTA members in 
December. Make reservations early. 

Dr. Harold E. Tannenbaum is 
planning four workshops of three 
sessions each in four different areas 
of science. Two in each area will be 
for elementary teachers, one for ele- 
mentary supervisors, and one for 
junior high school teachers. Attend- 
ance is limited to 20 persons in each 
workshop group; the fee is $3.00. 
Register early after forms reach you 
in December. 

Groups desiring to arrange break- 
fasts or other special functions should 
write to the Executive Secretary at 
NSTA headquarters. 

There are a few program spots 
still open in the “Here’s How I Do 
It” sessions. Write the Executive 
Secretary if interested in making a 
15-minute presentation. 

The newly formed NSTA Section 
for Supervisors, Consultants, and 
Coordinators will hold specially 
planned sessions all day Tuesday, 
March 29, and Wednesday morning, 
March 30. 

The Association for the Education 
of Teachers in Science will meet in 
conjunction with NSTA on Tuesday 
and Wednesday, and will co-sponsor 
the Friday morning session dealing 
with teacher education. 

A feature of the Thursday evening 
general session will be the announce- 
ment of winners in the STAR 60 
program. Top award of $1000 plus 
55 others totaling $12,500 will be 
presented. (December 15 is closing 
date for submission of entries. ) 


@ LOCAL COMMITTEES 


More than 20 persons met all day 
on October 17 at the Phillips Hotel 





in Kansas City to lay out plans for 
all local arrangements for the con- 
vention. They were, mostly, those 
who will serve as chairmen of 
local committees. When all com- 
mittee assignments have been filled, 
nearly 100 KC area teachers will be 
serving. Those to whom we are in- 
debted for accepting major responsi- 
bility for providing vital services 
are as follows. 


Coordinating and Advisory 


Co-chairmen: Dr. H. Bailey Gard- 
ner, Public Information Service, Li- 
brary Building, Ninth and Locust 
Streets, Kansas City, Mo.; Mr. D. H. 
Miner, Science Helping Teacher, 
3949 Oak Street, Kansas City, Mo. 


Registration 

Chairman: Mr. Jay _ Danielsen, 
Vice-Principal, Central Junior High 
School, 3611 Linwood Boulevard, 
Kansas City, Mo. 


Hospitality and Information 
Chairman: Miss Rosemary Beymer, 

Director, Art Education, 1840 East 

Eighth Street, Kansas City, Mo. 


Publicity and Promotion 

Chairman: Dr. H. Bailey Gardner, 
Director, Public Information Service, 
Library Building, Kansas City, Mo. 


Banquet, Dinner, and Luncheon 
Chairman: Mrs. Frances Kerley, 

Supervisor, Homemaking, 1840 East 

Eighth Street, Kansas City, Mo. 


Music and Entertainment 

Chairman: Mr. Robert W. Milton, 
Director, Music Education, 1840 East 
Eighth Street, Kansas City, Mo. 
Audio-Visual 

Chairman: Mr. Donald W. Smith, 
Director, Audio-Visual Education, 
1840 East Eighth Street, Kansas 
City, Mo. 


Rooms and Facilities 

Chairman: Mr. Robert E. Barr, 
Supervisor, Employee Personnel, Li- 
brary Building, Kansas City, Mo. 


Exhibits Committee 

Chairman: Mr. T. Gardner Boyd, 
Director, Industrial Arts, 1840 East 
Eighth Street, Kansas City, Mo. 
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Children’s Exhibits 

Chairman (Grades K-6): Sister 
Anna Joseph, Redemptorist High 
School, 207 West Linwood Boule- 
vard, Kansas City, Mo. 

Chairman (Grades 7-12): Mr. D. 
H. Miner, Science Helping Teacher, 
3949 Oak Street, Kansas City, Mo. 


Demonstration Lessons 

Chairman (Grades K-6): Miss 
Barbara Henderson, Director, Ele- 
mentary Education, Library Build- 
ing, Kansas City, Mo. 

Chairman (Grades 7-12): Mr. D. 
H. Miner, Science Helping Teacher, 
3949 Oak Street, Kansas City, Mo. 


Tours 

Chairman: Mr. W. S. Esther, Vice- 
Principal, Westport High School, 315 
East 39th Street, Kansas City, Mo. 


Production and Signs 
Chairman: Miss Helen Janes, Di- 


rector, Art Education, Library Build- 
ing, Kansas City, Kans. 





Another Student Aweard! 


Winners of Science Achievement Awards for 
Students (SAAS) will receive one-year subscrip- 
tions to two science publications this year. 

Science Digest will award one-year subscrip- 
tions to the 22 winners of national awards for 
projects that relate to metals or metallurgy. 

Scholastic Magazines, Inc. has announced that 
all 220 regional and national winners will receive 
a free, one-year subscription to the publication 
Science World, which now includes Tomorrow’s 
Scientists (the student publication formerly pub- 
lished by NSTA and now included in Science 
World in cooperation with NSTA). Many of the 
student reports entered in SAAS competition are 
selected later for publication in Science World. 
Teachers and students who have not already sub- 


scribed to this outstanding publication are urged 
to begin their subscriptions with the second 
semester. The subscription rate per semester is 
$1.00, which will provide eight issues during the 
balance of the school year 1959-60. Send sub- 
scriptions directly to Science World, 33 West 
42nd Street, New York 36, New York. 

Students entering SAAS competition should be 
encouraged to start their projects now. Reports 
must be mailed to regional chairmen not later 
than March 15. More information and entry 
forms are available from NSTA headquarters. 

Teachers, not students, should write for the 
number of entry forms desired. (See Announce- 
ment, SAAS, September 1959 issue of TST, 
page 322.) 
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Contains e lists of equipment considered 
basic, standard, and advanced for science, 
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tary and secondary school programs. 


344 pages 
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made, modern equipment of maximum useful- 
ness to schools. 
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Eljeet of Rochester... Presents: 


oo a new slant 


on Student-Teaching 


aallanestae) ol -11 











Science means progress, and to help 
both teachers and students meet the 
challenge of a changing world, Elgeet 
presents a superb new microscope 
with research instrument features 
never before offered in student-teach- 
ing models! 

The inclined eyepiece is typical of 
the many new features, extending to 
students the benefits of unsurpassed 
convenience, ease of operation, and ef- 
ficiency combined with working com- 
fort, resulting in maximum learning 
possibilities even over prolonged pe- 
riods of close concentration. 

Rugged and versatile, the Elgeet- 
Olympus is precision engineered and 
designed for years of trouble-free serv- 

Elgeet-orvm PUS Model S-2 ice and priced for educators seeking 
the very best . . . on a budget. 


Pictured standard model S-2 
with double revolving nose- 


onty piece with hard-coated parfo- MAIL COUPON NOW 


cal, achromatic interchange- 
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disk to mene illumination. ‘ strument and Apparatus Div., 838 
in’ lots of five 10x hig wen lens ‘ Smith Street, Rochester 6, New York. \ 
pu nip acta nineib: oemngpon : () Please send me complete literature ; 
' Si i _ 
watt illuminator (Model LSK) : lb New Elgeet-Olympus Micro ; 
; i 110. as shown. ; - 
list price $110.50 each ' () Please send name of Elgeet Dealer : 
; nearest me for free demonstration. 
Write for information on other : ' 
student-teaching models and ' RE EAS OE «8 ee eT ’ 
complete microscope line. ; ; 
' t 
' ' 


Elgee @ | Beer. ee ee he | \ | on 


n A 
NEW 


’) ad 
Alls Puatily w cour wathuomd... Srectston € MGA HME Y OU? ¢ onstlant goal 


512 The SCIENCE TEACHER 





The following chart is presented as a working doc- 
ument based on the actions taken by the Board of 
Directors last July 1-3 (See also the September TST 
article by Dr. Donald G. Decker, “Beyond This Issue 


Members of NSTA are invited to consider any 
and all elements contained in this chart and to 
communicate to the Board of Directors their 
reactions, ideas, or suggestions by writing to the 


Toward Infinity”). 


Executive Secretary. 


NSTA Organization, Program, and Budget, 1959-60 
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COMMITTEE STRUCTURE 





Standing Committee |: 
Science Education Activities 
for Youth 


Standing Committee II: 
Professional Activities 
for Teachers 


Standing Committee III: 
Association Activities 
for Members 





1. Future Scientists of America 
Foundation Administrative Com- 
mittee. 


to 


. Science World Advisory Board. 
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1. Convention Planning 1. American Association for the 

Committee. Advancement of Science Co- 
operative Committee. 

2. Elementary School Science 2. American Association for the 


Bulletin Advisory Committee. Advancement of Science Council. 


3. Evaluation of Business- 3. Budget Committee. 
Sponsored Teaching Aids. 
4. High School Chemistry Test 4. Committee on Business- 
Committee. Industry Relations. 
5. K-12 Committee. 5. Council for Research in Educa- 
tion. 
6. Legislative Committee. 6. Elections Committee. 


. International Activities of 
NSTA. 


“J 


7. Magazine Advisory Board. 
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Standing Committee I: 
Science Education Activities 


Standing Committee II: 
Professional Activities 


Standing Committee III: 
Association Activities 








for Youth for Teachers for Members 

8. NEA Safety Education 8. Membership Committee. 
Committee. 

9. Research Committee. 9. Policies Committee. 

10. STAR ’60 (National & Advisory) | 10. State Organization Committee. 
Committees. 

11. Teaching Materials Review 11. Publications Committee. 
Committee. 

12. Television Committee. 12. NEA Council on Instruction. 





EDUCATIONAL AIMS 





The development, by each young per- | Education and certification. Promote professional growth. 
son, of a habit of seeking the most reli- 
able data to be used as a basis for 
discussion and in the determination of 
group and individual action. 

The achievement, by all youth, of a | On-the-job competence. Increase competence. 
clear understanding of the crucial 
dependence of the socio-economic 
life of the United States on the scientific 


and technical enterprise. 


Engender enthusiasm for the _ pro- 
fession. 


The development of effective personal | Status and recognition. 
adjustment consistent with current 
scientific knowledge of the physical and 
biological environment, as a means 
toward achieving confidence and secur- 
ity in the world today. 

The location and support of those young | Teaching conditions. Engender pride in the profession. 
people who show promise of growing 
into productivity in the scientific en- 
deavor. 





ACCOMPLISHED BY 





The establishment of an adequate 
science education supervisory staff 
in each state department of educa- 
tion. 


A larger and more effective National 


The establishment of adequate science 
Science Teachers Association. 


education opportunity for each child 
and youth at each grade level from 
kindergarten through twelve. 


The assignment of a professionally 
prepared and competent person in 
every science teaching position. 


Attendance at meetings, conferences, 
workshops, and conventions. 


Contributing to The Science Teacher 
and other publications. 


A strong and effective state science 
teachers association in every state. 


Broader participation of state science 
education leaders in the formulation 
and execution of national association 
policies. 


WITH THE RESULT OF 


Serving on committees. 








Stimulating youth to engage in science | Stimulating teachers and adminis- | Stimulating noneducational groups 


activities. trators. to support science education activities. 
Stimulating curriculum improve- | Cooperation with other agencies for a 
ment. balanced program for youth. 


Defining policies and programs that | Stimulating program and policies of 
the Association accepts and pro- | NSTA beyond the borders of con- 


motes. tinental U. 8. A. 
NOTE: Details of the NSTA budget will be reported at a later date. 
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> USTA Debt Reduction 


This is the second and certainly should be the 
final year of effort on the part of our members of 
NSTA to eliminate our remaining modest indebted- 
ness to the National Education Association. This 
long-range loan from the NEA accumulated during 
the first several years of NSTA “Bootstraps” operations 
and reached at one time a total of $23,000. Last year 
in a drive spearheaded by Life Members of NSTA, 
contributions ranging from $1 or $2 to as much as 
$50 in some cases were received from nearly 3000 
members of the Association. These contributions, 
plus a direct payment of $3000 by the Association, 
have reduced our obligation to about $10,000. The 
Association budgeted $5000 debt retirement this 
year, and all members are invited to contribute 
once more, if possible, or in some cases for the 
first time, in order that the final obligation to our 
parent Association might be completely eliminated. 
If one and all will pitch in and help, next spring 
we can burn the mortgage. 

Actually the maximum indebtedness was accumu- 
lated over a period of about eight years and repre- 
resented a deficiency of less than one per cent of 
the total budget. During this time membership dues 
varied from $2 to $4, but the value of membership 
services provided was in excess of $5. 
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Easy Demonstration 
of basic Gas | 
Laws 


CENCO Kinetic Theory 
Apparatus 


Permits quantitative determi- 
nation of the most fundamental 
principles of gas mechanics. 
Adapted from a design by H.F 
Meiners of Rensselaer Polytechnic 
Institute. Plot p-V and p-T curves: 
measure molecular diameters 
verify the fundamental gas laws 
and Van der Waals Corrections. 
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Hook . . . from page 467 


influenced by our emotions. It guides perception 
and is checked by perception. On the other hand, 
although all aspects of body and mind in a per- 
son are somehow related in a pattern of person- 
ality behavior, they do not all seem equally im- 
portant in determining the characteristic Gestalt. 
They cannot all be developed and certainly not 
at the same time. Except when we encounter a 
Leonardo, we cannot avoid selecting and devel- 
oping some powers at the cost of others. There 
simply is not enough time to develop all of our 
intellectual interests not to speak of all our 
practical aptitudes. 

If the development of the powers of cooking, 
fishing, and roller skating get in the way of devel- 
opment of the powers of reading, writing, and 
problem solving, then the first must yield. 

Let us look at the mind in action. What does 
it mean, educationally speaking, to develop the 
student’s powers of thinking in the biological 
sciences? Anyone who sets out to teach his stu- 
dents to think in these fields is teaching them at 
the same time how to see, how to observe, how 
to use instruments, how to discipline impatience, 
how to curb the impulse to take short cuts. Is all 
this part of the mind? Trained observation in 
every field is an art. It is not merely looking, for 
it is guided by general ideas that structure the 
field of perception. Thinking about machines 
involves knowing how to make things. Thinking 
is not merely reasoning. Otherwise we would 
have to regard every paranoiac person as a 
thoughtful man. It is not accidental that thought- 
ful and sensible are closely related. 

What does it mean to think about a play, or 
about a poem, or about people? It means also to 
feel, to imagine, to conjure up a vision. Why is 
it that we often say to some thoughtless person, 
“Put yourself in his place”? To another, “You 
haven't got the feel or the hang of it”? To a 
third, “You understand everything about the situ- 
ation except what really matters”? We do not 
convey truths by this way of speaking, but we 
help others to find the truth. If artists and musi- 
cians think, their sensory discriminations must be 
relevant to the thinking they do. After all, we do 
speak of educated tastes. It is absurd, therefore, 
to say that the exclusive preoccupation of educa- 
tion should be the development of training of 
the mind. 

Nonetheless, although the antithesis between 
these two points of view must be rejected, the 
accent has to fall on one rather than the other. 


516 


To avoid the implicit faculty psychology associ- 
ated with the term “mind” I prefer the term 
“intelligence.” Intelligence suggests more than 
mere ratiocination. It suggests the ability to look 
for evidence and to discern the likely places 
where it can be found and the capacity to weigh 
it judiciously. The intelligent man knows when 
it is time to stop reasoning and to act; when it is 
time to stop experimenting and to declare his 
results. Of him one never says that he is educated 
beyond his capacities. He is wise rather than 
learned for he knows uses and limits of learning. 


Content Versus Method 


The second antithesis I wish to challenge is the 
one usually drawn between content and method 
in education. Shall one cover a great deal of 
ground or study in depth, stock the mind with 
useful information, or enable it to find the facts 
quickly? The danger of emphasizing content 
rather than method in education is that unless 
content appears live and meaningful to students 
it is transformed into a dull inventory of facts. 
To be live and meaningful, content must be re- 
lated and connected to other content, to prob- 
lems and issues, and wherever possible to live 
options. What better way is there of establishing 
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these connections and relations than to show the 
methods by which conclusions are reached? 
Where content is stressed at the cost of method, 
memory rather than understanding becomes the 
chief aid to educational progress. A good memory 
is a blessing, but the power of memory alone can- 
not put two memories together for new discovery. 

The danger of stressing method over content is 
said to be equally great. It sacrifices content: 
the student is not required to know anything so 
long as he can talk suggestively about it or 
around it. This emphasis tends to regard any 
subject matter as the equal of any other for pur- 
poses of developing proper habits of thinking. 

I confess that I do not see much danger to 
learning in giving the prime emphasis to method. 
By emphasis upon method, I mean upon critical 
method—upon criteria of evidence, norms of 
validity, rules of consistency, on “how we actually 
think” and “how we ought to think” in whatever 
field of study we want students to be informed 
about. This seems to me more important than 
stressing what we think because the how and the 
what, although distinguishable, are actually in- 
separable when we think soundly. When facts 
come into dispute or inferences are questioned, 
we find ourselves relying on rules or habits that 
control observation and the movements from 
statement to statement. In my experience, the 
most critical thinkers I have known have been 
the best informed. The citing of counter-instances 
is a phase of critical thinking. Nor does it follow 
that, because critical thinking should receive the 
greatest emphasis, any subject is as good educa- 
tionally as any other for that purpose. To be sure, 
we can think critically about horse racing and 
show when it is wise to suspend judgment or 
hedge a bet or distrust a bookie. But it is possible 
to learn the same critical lessons by studying sub- 
ject matter that has a wider range of generality. 


The Democratic Viewpoint of Education 


The phrase “democracy in education” has 
meant all sorts of bizarre things. To some people 
it apparently means that everything is settled by 
a majority vote by children in the classroom. 
I mean by the phrase simply this: the right of 
every child to equality of educational oppor- 
tunity. Democracy in education is equality of 
opportunity to achieve through schooling an edu- 
cation commensurate with one’s capacities. This 
is America’s contribution to the history of educa- 
tion. It requires that we grant to our neighbor’s 
children, no matter what their social status, the 
same rights to an education that we demand as 
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parents for our own children. Anyone who ac- 
cepts this principle seriously must acknowledge 
the great responsibility of the state as the public 
agency to equalize opportunities. 

To say that all children have the same right to 
an education is not to say that all have the right 
to the same education. It does not mean that 
they have the right independently of their ca- 
pacities to attend the same schools. It does mean 
some education for all. It leaves open how much 
and how long. It would be absurd if we confused 
“some education for ll” with “the same educa- 
tion for all.” 

No matter how generous our hopes for man- 
kind, to be reasonable they must be compatible 
with the facts of biological variation. Do the 
facts of biological variation defeat our ideal of 
democratic education, in the sense that it is futile 
to expect most students to profit by an education 
defined by the ends we have previously derived? 
If they do, then, as Jefferson foresaw, the pros- 
pects of our survival as a political democracy are 
extremely dubious. It seems to me, however, that 
it is quite reasonable to recognize the facts of 
biological variation in human capacities and still 
defend democracy in education. It requires that 
we distinguish between the function of schooling 


The right of every child to equality of educational opportunity 
for the pursuit of his own capabilities. Terry Godwin 7 (Coles- 
ville Elementary School, Silver Spring, Maryland) is intent on 
uncovering the mysteries of a clock, while his sister Debra God- 
win 4 finds greater enjoyment in the art of painting. 


EARL GODWIN, NEA PHOTO 

































Science Filmstrips in Full Color 


by Meister, Milgrom, and others 


for purchase under the National Defense Education Act 


WONDERWORLD OF SCIENCE 
BOOK FIVE 











WONDERWORLD OF SCIENCE 
BOOK SIX 











ee Fe ee I aici cs enctcrnnsensorernent rumen 4.00 net S-6- 1 New and Old Ways of Preserving Food 4.00 net 
S-5- 2 Nongreen Plants. ...............cccccccsccsescescees 4.00 net S-6- 2 Let’s Build a Weather Station.............. 4.00 net 
S-5- 3 Keeping Correct Time........................... 4.00 net S-6- 3 Exploring Storms .................cccccccceceseeees 4.00 net 
S-5- 4 Exploring the Rocks Around Us............ 4.00 net S-6- 4 Exploring Magnetism ............................ 4.00 net 
S-5- 5 Exploring Matter ..............ccccsccsssssssseess 4.00 net S-6- 5 Electromagnetism at Work.................... 4.00 net 
S-5- 6 Air, Our Ever-Present Servant.............. 4.00 net S-6- 6 Producing Electricity ...................0..... 4.00 net 
S-5- 7 Why Winds Blow... 4.00 net S-6- 7 Electricity at Home....................cccc000 4.00 net 
S-5- 8 Why an Airplane Flies............................ 4.00 net S-6- 8 Maki usic with Wind and String 4.00 net 
S-5- 9 How Did Our Solar System Begin?...... 4.00 net S-6- 9 Exploring the Sky...................:cccccccsccseees 4.00 net 
S-5-10 Natural and Man-Made Moon............. 4.00 net S-6-10 Sunset and Silioee MA TD 4.00 net 
S-5-11 What Will Hatch from That Egg?........ 4.00 net S-6-11 The Doctor Examines You...................... 4.00 net 
S-5-12 Mineral Riches of America.................... 4.00 net S-6-12 Weapons Against Disease...................... 4.00 net 
Teacher's Guide . 25 net WONGOT OD GID cccesetics sesciccecascocssscccseceesee 25 net 
12 strips, boxed, with Teacher’s Guide 12 strips, boxed, with Teacher’s Guide 
(If purchased separately, $48.25) $36.00 (If purchased separately, $48.25) $36.00 
WONDERWORLD OF SCIENCE WONDERWORLD OF SCIENCE 
BOOK SEVEN BOOK EIGHT 
S-7- 1 An Invisible Ocean; with guide............ 7.00 net port Our Neighbors in Space; with guide.... 7.00 net 
and 2 an 
ie NNR TN MAI... sensntesnsicnnesvecsonsonsenenese 4.00 net S-8- 1 Pathways to the Planets........................ 4.00 net 
S-7- 2 Putting Air to Work...............0cc08 4.00 net S-8- 2 Space Ship to the Planets...................... 4.00 net 
S-7- 3 Good Water to Drink; with guide........ 7.00 net S-8- 3 The Changing Face of the Earth; 
and 4 CIE OAPI Slahccdetihdeicdcctdebcsaocencacciciniscsaces 7.00 net 
S-7- 3 Exploring Water Sources.....................+ 4.00 net S-8- 3 How the Earth’s Surface Changes........ 4.00 net 
S-7- 4 Purifying Drinking Water...................... 4.00 net S-8- 4 Demonstrating Changes in the Earth‘s 
S-7- 5 Food in the Body; with guide.............. 7.00 net Surfaces 
and 6 S-8- 5 How New Plants are Produced; 
S-7- 5 Investigating Nutrients ........................ 4.00 net RG By I eae isaektiiaeneteciss dsndersecenecedditconses 
| ea ee OL RR ee 4.00 net S-8- 5 Plant Families ...................0ccccc08 
S-7- 7 The Sun and the Earth; with guide... 7.00 net S-8- 6 Growing New Plants..................0cc0000. 
and 8 S-8- 7 Moving Things from Place to Place; 
S-7- 7 Exploring the Sum..................cccsesseeees 4.00 net ‘path i mie Be mee he EE 
S-7- 8 The Sum at Work..............ccccccccccrcrrcsssreees 4.00 net S-8- 7 Modern Engines .....0........c.ccccccccccccccceeeees 
S-7- 9 Changing Weather; with guide............ 7.00 net S-8- 8 Putting Engines to Work 
and 10 S-8- 9 Speaking and Hearing; with guide...... 7.00 net 
S-7- Exploring Weather Fronts...................... 4.00 net and10 
S-7-10 What Weather Fronts Bring.................. 4.00 net S-8- 9 Sonic and Supersonic Sounds............... 4.00 net 
S-8-10 Putting Sound to Work................00000. 4.00 net 
S-7-11 Cooperation Among Plants and S-8-11 Atomie Eneray for B ‘ 
~ gy for Better Health; 
and12 Animals; with guide.......... “ 7.00 met and 12 Wit Guide .oocccccccccccccccsscsccsssessscescssccccesse 7.00 net 
S-7-11 Helpful Plants and Animals.................. 4.00 net §-8-11 Radioactive ATOMS .0.....0.......cccccccccccces coe: 4.00 net 
S-7-12 Protecting Plants and Animals............ 4.00 net S-8-12 Using Isotopes to Improve Health........ 4.00 net 
Teacher's Gwldes ............cccccccssesceess each .10 net Teacher’s Guides ................ccccccccees each .10 net 


12 strips (6 pairs), boxed with Teacher's 
Guides (If purchased separately, Sane 


12 strips (6 pairs), boxed with Teacher's 
Guides (If purchased separately, $48.60) 
$36.00 


CAREERS IN SCIENCE 





Grades 7-9 
CS-1 Looking Ahead to Mathematics.............. 4.00 net 
CS-2 Looking Ahead to Physics.... 4.00 net 
CS-3 Looking Ahead to Chemist: 4.00 net 
CS-4 Looking Ahead to Biology 4.00 net 
MI IID besctssncesoceccsccoescccsecscosensscose .15 net 


4 strips, boxed, with Teacher’s Guide 
(If purchased separately, $16.15) $14.00 


Prices net, f.o.b. Publisher 


PREVIEW SETS are AVAILABLE 





Educational Department 


CHARLES SCRIBNER’S SONS 








597 Fifth Avenue, New York 17, N. Y. 
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and the content of schooling, and strive to 
achieve the same function with different content, 
where content refers not to ends but to courses 
and methods and materials of study. These may 
be the same; they do not have to be. 


It is not necessary to choose between the view 
that everyone should be educated in the same 
way and the view that liberal education is for a 
small elite while the rest of mankind are to be 
trained as hewers of wood and drawers of water 
for their intellectual betters. We can put this to a 
test by describing a hypothetical situation. Two 
highly gifted parents who have achieved aca- 
demic distinction although they were brought up 
in underprivileged homes, confirm the Mendelian 
laws of heredity and rear a family of children 
whose native intelligence ranges from very dull 
to very bright. Let us assume that the parents 
themselves undertake to teach their children all 
of whom are equally dear to them. Would they 
not try to realize the same educational ends for 
all of them? Would they not want all their chil- 
dren to learn to speak and write clearly, to read 
and think effectively, to enjoy music and painting 
and the other arts of civilization, but each to 
the best of his ability and therefore in different 
measure? Where children’s health is concerned, 
parents naturally provide special medical treat- 
ment for the weakest. Where intelligence is con- 
cerned they naturally provide special educational 
opportunities for the brightest. But they are 
equally concerned for the health and education 
of all of them. If they were not, they would be 
bad parents. A democratic society stands in the 
same relation to all the children of the community 
as good parents stand to their own children. 


Nonetheless, equality of educational concern 
on the part of our hypothetical parents would not 
necessarily lead them to give the same instruc- 
tion in all subjects to all their children even if in 
varying amounts. What a child cannot grasp 
about a foreign culture by mastery of its lan- 
guage he may learn by reading books on travel or 
anthropology. There is nothing undemocratic in 
diversifying the courses of instruction, the rate of 
instruction, and the methods of instruction. 


The Appeal to Experience 


This brings me to the necessity of an experi- 
mental approach. In one sense, an appraisal of 
any proposed educational end in terms of the 
consequences of pursuing it is experimental. 
Such an approach should not be regarded with 
hostility by those who stress “eternal and peren- 
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nial values,” because if the latter are not gran- 
diose terms, concealing some parochial or partial 
interest, their validity will be established in the 
here and now of experience. 

Even if an educator claimed that his educa- 
tional aims were authenticated by an infallible 
insight, surely he could not reasonably claim to 
know the methods and means by which they 
could best be realized. The intellectual scandal 
of much recent discussion between traditionalists 
and some progressive educators is the attempt by 
both sides, but especially by the former, to settle 
questions in this area not by inquiry or experi- 
ment but by dogma. 

The phrase “progressive education” is today 
very much at a discount—and deservedly so— 
because of the number of educators who thought 
they could remain progressive while ceasing to 
be liberal. Originally, however, all it meant was 
an acceptance of the principle of democratic 
education and a reliance upon the findings of 
scientific psychology about the learning process. 
These two positions were revolutionary at the 
time they were formulated, and they still con- 
stitute the law and the prophets for modern edu- 
cators, everything else being commentary. Some 
progressive educators have deduced what proce- 
dure should be followed in educating the young 
rather than following the lead of experimental 
evidence. But some of their critics, who have 
counted only the failures of progressive methods 
and not their successes, have been even more 
dogmatic and undiscriminating in their claims, 
holding them responsible for educational phe- 
nomena and conditions that must be laid at the 
door of society. There are critics who tell us that 
the schools have failed to teach their charges, and 
failed most miserably with the gifted, and in the 
same breath concede that their college students 
as a whole are more serious, abler, more excited 
by ideas than their precursors in the golden age 
that existed before the days of progressive 
education. 

There is a great deal of what is called “experi- 
mentation” always going on in American educa- 
tion, but most of it is not experimental, since it is 
conducted without proper controls. The result is 
that we think we know more than we actually do 
about the best courses to teach and the best ways 
of teaching them. The fact that something is new 
does not make it experimental. Nor does the de- 
sirability of experimentation mean that we must 
keep on experimenting about the same things. 
By this time we already should know what are 
the best methods of teaching children to read, 
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At Bell Laboratories, Holmdel, N. J., a horn reflector antenna is beamed skyward by scientists Edward Ohm, 
David Hogg and Robert DeGrasse. The maser amplifier, which employs a ruby cooled in liquid helium, is inside 
building at right. Over-all ‘‘noise’’ temperature of antenna, amplifier and sky is only 18°K at 5600 megacycles. 


Another step toward space communications 


The above antenna is part of a new 
ultra-sensitive radio receiving system 
under development at Bell Telephone 
Laboratories. It has extraordinary di- 
rectivity. Beamed skyward, it ignores 
radio “noise” from the earth, yet picks 
up extremely weak signals from outer 
space. 

The signals are amplified by the 
latest Bell Laboratories “maser” ampli- 
fier. The maser principle was first 
demonstrated, using gas, by Prof. C. 
H. Townes and his collaborators at 
Columbia University. Bell Labora- 
tories scientists applied it to the solid 
state guided by a theoretical proposal 
of Prof. N. Bloembergen of Harvard 
University. Their latest traveling wave 
maser amplifier employs a ruby 
mounted in a waveguide. The ruby is 
excited to store energy. As signals pass 
through, they absorb this energy and 
are thus amplified. The device uniquely 


BELL TELEPHONE 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


combines the characteristics needed for 
practical space communication: ex- 
tremely low inherent noise and the 
ability to amplify a broad frequency 
band. 

At present the receiving system is 
being used to pick up and measure mi- 
nute radio noise generated by the 
atmosphere. It also foreshadows im- 
portant advances in long distance com- 
munications. For example, it could 
extend the range of space-probe tele- 
metering systems. It could also help 
make possible the transatlantic trans- 
mission of telephone and TV signals 
by bouncing them off balloon satellites. 
In addition there are numerous pos- 
sible applications in radio astronomy 
and radar. 

This pioneer development in radio re- 
ception is one more example of the role 
Bell Laboratories plays in the pursuit 
of better communications technology. 


LABORATORIES 








of teaching chemistry in high schools, of teaching 
economics in colleges. 

Our very metaphors sometimes betray that we 
are taking for granted what might very well be 
in dispute. One of our leading traditionalists, 
Mortimer Adler, has written: “Human differences 
in capacity for education can be thought of in 
terms of containers of different sizes. Obviously 
a half-pint jar cannot hold as much liquid as a 
quart or gallon jar. Now the poorly endowed 
child is like the half-pint jar, and the gifted child 
like the quart or gallon container.” He concludes 
not only that each container must be filled up to 
the brim but that each must be filled with the 
same rich, thick “cream of liberal education.” 

The comparing of children to different meas- 
ures, coupled with the conception of teaching as 
the pouring of the same stuff into passive con- 
tainers, expresses a point of view which is hard to 
reconcile with what we know about children as 
organic creatures and learners whose differential 
responses determine how much they can assimi- 
late. Even cream cannot be poured into children 
with safety, no matter how ingenious our funnels. 
It would help to change our metaphors. Our 
experimental task is to find and offer the appro- 
priate curricular nourishment for different types 
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of organisms that will enable them to achieve the 
full measure of their growth and health. That 
curricular nourishment may be the same or dif- 
ferent. The test is the function it performs in the 
life of the child. The same function will not give 
us the same result. A dull child will never be 
able to read as well or as intelligently as a bright 
child, and an ordinary child will never be able to 
play as well as a musically gifted child. But both 
children can be so educated that each enjoys 
reading and music. Both can acquire something 
of the grace and taste associated with the liberal 
arts. They may not both be able to do so by 
studying the same subjects. 


Vocational Educacsion 


Approximately one-quarter of all our students 
are incapable of completing the requirements of 
a good academic high school and going on to a 
liberal arts college. By increasing the number 
of schools and teachers, decreasing the size of 
classes, and improving skills of instruction, we 
can do something to bring down this number. 
Even so, the evidence shows that there will 
always be a large group unable to profit by the 
traditional and conventional courses of study. 
What shall we do with them? 

It seems only common sense to say that the 
education of this fourth of the nation should not 
be so organized as to interfere with or dilute the 
education of the other three quarters. Con- 
versely, the education of the latter should not be 
a ground to deprive the former of their educa- 
tional rights. The problems here are admittedly 
difficult. We should keep these students in school 
as long as they can profit significantly by instruc- 
tion. We should put them in special classes if 
they can learn better that way. We should in- 
struct them in the skills and subjects that will 
enable them to begin their vocational experience 
at an earlier age than their more gifted brothers 
and sisters—who, sooner, or later, must prepare 
themselves to earn a living too. 

This introduces the complex problem of voca- 
tional education, which is often bedeviled by the 
assumption that where it begins, liberal educa- 
tion must end. Yet we do not make the same 
assumption about professional education, which 
is distinguished from vocational education not 
only because it requires better brains but because 
it enjoys a higher social status and more money. 
Until the necessity for earning a living disap- 
pears, there can be no reasonable objection to 
using the schools to prepare people for a good 
living as well as for a good life. 
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14 Books To Make SCIENCE More — 


and Understandable 


DO YOU KNOW? 

By Kay L. Ware Gr. 1 — This Work- 
text introduces the child to animals, 
weather, health, plants. Color illus. 
96 pp. Tests; grading chart. Book & 
TE*, each: List 68¢, Net 51¢ 


THINGS AROUND YOU 

By Kay L. Ware Gr. 2 — This colorful 
Worktext has units on insects, ani- 
mals, machines, astronomy, birds, 
weather. 96 pp. Tests; gr. chart. 
Book & TE*, each; List 68¢, Net 51¢ 


YOU FIND OUT 

By Ware and Hoffsten Gr. 3 — Bal- 
anced science program with units on 
animals, astronomy, diseases, ma- 
chines, etc. 112 pp. Tests; gr. chart. 
Book & TE*, each; List 68¢, Net 51¢ 


THE WORLD ABOUT YOU 
By Ware and Hoffsten Gr. 4—Flowers, 
fruits, weight, electricity, how ani- 
mals build homes, and the changing 
earth are a few of the subjects 
covered in this Worktext. 112 pp. 
Tests; gr. chart. Book & TE*, each: 
List 68¢, Net 51¢ 
THIS EARTH OF OURS 
By Ware and Hoffsten Gr. 5 — Varied 
material on plants and animals, 
health, the solar system, rocks and 
minerals. 128 pp. Tests; gr. chart. 
Book & TE*, each: List 68¢, Net 51¢ 
*TE — Teacher's 

Edition available 





LEARNING TO USE 


SCIENCE 

By Ware and Hoffsten 
Gr. 6—10 units 
deal with conserva- 
tion, growth of ani- 
mals, vertebrates 

















and invertebrates, 
blood circulation, weather. 128 pp. 
Tests; gr. chart. Book & TE*, each: 
List 68¢, Net 51¢ 


EXPLORING OUR WORLD 

By Ware and Whitney Gr. 7—10 chal- 
lenging units on food, animal pests, 
the earth and sky, machines, health, 
the sea, riches of the earth, bacteria, 
etc. 128 pp. Tests; gr. chart. Book 
& TE*, each: List 68¢, Net 51¢ 


SCIENTIFIC LIVING TODAY 

By Ware and Whitney Gr. 8 — Energy, 
communication, light, community 
safety, and many other topics are 
covered. Profusely illustrated. 128 
pp. Tests; gr. chart. Book & TE*, 
each; List 68¢, Net 51¢ 


BIOLOGY, THE SCIENCE OF LIFE 


By Addison E. Lee This outstanding 
new Worktext combines the best fea- 
tures of a textbook, workbook, and 
lab manual. 272 pp. Tests; gr. chart. 
List $2.00, Net $1.50 


MODERN GENERAL SCIENCE 
By Alan H. Humphreys This new 1959 
Worktext is a combined textbook, 
workbook, and lab manual. Pro- 
fusely illustrated. 256 pp. Tests; gr. 
chart. List $2.00, Net $1.50 


Easy-to-read ENRICHMENT BOOKS IN SCIENCE... 





GEOLOGY 8y Orr & DeVault 
Fascinating information and ex- 
periments to introduce the child 
to geology. 2-color illus. 48 pp. 
Gr. 3-7. List $1.75, Net $1.31 


PHYSIOLOGY By Haag & DeVault 
Our senses, digestion, and body func- 
tions are discussed in simple language. 
2-color illus. 48 pp. Gr. 3-7. List $1.75, 
Net $1.31 


PSYCHOLOGY By Phillips & DeVault 
Children are helped to know and 
improve by learning how people 
think, feel, and act. 48 pp. Gr. 
3-7. List $1.75, Net $1.31 


PHYSICS By Boyd & DeVault 

Brief discussions, 2-color illustrations, 
and simple experiments for children in 
the middle grades. 48 pp. Gr. 3-7. List 
$1.75, Net $1.31 
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EDUCATION IN THE AGE OF SCIENCE. Brand Blanshard, 


Editor. 302p. $4.50. Basic Books, Inc., 59 Fourth 
Ave., New York 3, N. Y. 1959. 


One of the better books, in my opinion, to be read by 
all who are concerned with the burning problems of our 
educational systems and institutions today. It is better 
in the sense that it presents essays on education by 14 
distinguished scholars and leaders in philosophy, science, 
and science teaching spread over a wide spectrum of 
viewpoints. Eight of the papers were presented in paired 
juxtaposition in a seminar sponsored by the Tamiment 
(Pennsylvania) Institute in June 1958. They were then 
discussed by panels, and much of the discussion is in- 
cluded in transcript form. All of this provides stimulating 
reading and encourages critical thinking about our schools 
and their curricula, no matter what disposition toward a 
particular philosophy of education and the means of its 
implementation the reader may have. The stature of the 
30 contributors to this book compels considered attention 
to their arguments. These men and women, in their views 
on education, range from Ernest Nagel, John Dewey Pro- 
fessor of Philosophy, Columbia University, and Sidney 
Hook, Professor of Philosophy, New York University, to 
Arthur Bestor, Professor of History, University of Illinois, 
and Douglas Bush, Gurney Professor of Literature, Har- 
vard University. Of the alternatives open to the editor, 
nothing could have pleased this reviewer more 
than the choice of Sidney Hook’s essay to open the 
book and the classic essay of Alfred North Whitehead, 
“The Aims of Education,” as the closing piece. The one 
direct representative of science teaching, Fletcher G. 
Watson of Harvard University, makes the most of the 
pages allocated to him in the total volume. 


Rospert H. CARLETON 
Executive Secretary, NSTA 


THE CHALLENGE OF SCIENCE EpvucaTion. Joseph S. 
Roucek, Editor. 49lp. $10. Philosophical Library, 
15 East 40th St., New York 16, N. Y. 1959. 


It may be inevitable that a compendium of articles 
prepared by thirty-two writers and augmented by a 
report of a committee and a report of a conference, would 
include some presentations of considerable strength and 
others of doubtful value. The work was apparently stimu- 
lated by an event in October of 1957. It is announced as 
an “effort to synthesize the cross-currents of thinking and 
the evaluation of education practices in the field of 
science .. .” and to identify the possibilities of improving 
science education in the face of international need. 


The thesis is presented in a rambling “Case For and 
Against Science and Scientism.” As a consequence the 
articles that follow relate only moderately well and 
episodically to the thesis. One wishes that more space 
had been given to science education in relation to the 
national welfare, history, and religion. 

The wisdom concealed in the article on science in 
elementary education does not pass unnoticed. Thought- 
ful explorations in the articles on physics and on biology 
give body to the idea that science is for the life of every- 
one. A review of the activities of federal and state 
governments provides concisely much useful information 
for him who wishes to identify the challenge and meet 
it. Such articles and later ones on adult education, learned 
societies, and the four found in the section on Compara- 
tive Aspects have merit, but separately. They illuminate 
science education as a function of society. The synthesis 
of ideas presented throughout remains a discouraging 
challenge to the reader. 


Joun S. RicHARDSON 
Professor of Education 
The Ohio State University 
Columbus, Ohio 


Tue Lire oF Sm ALEXANDER FLEMING. Andre Maurois. 
293p. $5. E. P. Dutton and Company, 300 Fourth 
Ave., New York 10, N. Y. 1959. 


This life of a scientific genius is by a man who is him- 
self a genius at writing biographies. In order to write 
the story of the discoverer of penicillin, Andre Maurois 
prevailed upon a scientist friend to recapitulate Sir 
Alexander’s experiments leading to the development of 
the drug. Thus he was able to picture the imagination, 
drudgery, and determination required in the pursuit of a 
major scientific project. 

The book follows him from his boyhood years in Ayr- 
shire, Scotland, to London where he read for his medical 
examinations, according to the custom of the day, under 
Sir Almroth Wright, and developed an interest in the 
nature and cure of infections. 

It follows him through his years of teamwork with 
Florey and Chain at St. Mary’s Hospital in Paddington, 
London, to Sweden where the three received the Nobel 
Prize in recognition of their production of a lifesaving 
drug from the mold, Penicillium notatum. 


MARGARET J. McKisBEN 
Assistant Executive Secretary, NSTA 





VISITING ASSOCIATESHIP IN EDUCATION 


The Test Development Division of Educational Test- 
ing Service is offering a Visiting Associateship in Educa- 
tion for the summer of 1960. The basic stipend is $800, 
plus transportation costs and allotments for dependents. 
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Completed applications must be submitted by February 
29, 1960. Applications may be obtained from Mrs. W. 
Stanley Brown, Test Development Division, Educational 
Testing Service, 20 Nassau Street, Princeton, New Jersey. 
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Tue PracticAL DICTIONARY OF ELECTRICITY AND ELEC- 
tronics. R. L. Oldfield. 216p. $5.95. American Tech- 
nical Society, 848 East 58th St., Chicago 37, Ill. 1959. 


Contains a large collection of technical terms collected 
from trade journals, supplier's catalogs, and company 
manuals. Also has a handbook section which includes 
formulas, tables, and illustrations. Handy reference for 
those interested in electricity and electronics. 


Diamonps. Herbert Zim. 64p. $2.50. William Morrow 
and Company, Inc., 425 Fourth Ave., New York 16, 
N. Y. 1959. 


A factual book with graphic illustrations. Tells the 
story of the origin, distribution, nature, and uses of the 
diamonds of the world. Written for the middle elementary 
levels in a simple style that has not sacrificed truth. 


THe Smp.iciry or Science. Stanley D. Beck. 204p. 
$3.75. Doubleday and Company, Inc., 575 Madison 
Ave., New York 22, N. Y. 1959. 


Although written for the non-scientist, the book is so 
engagingly written that the chemist, physicist, and biolo- 
gist will enjoy the situations and ideas. 

Spontaneous generation and the evolutionary concept 
provide the arena for the unfolding of the development 
of theory and academic controversy. 

Formal logic, chance, probability, and the uncertainty 
principle are presented in a particularly lucid framework 
of examples. 

This book is well suited to give the layman and young 
science student an appreciation of the aims and workings 
of science. 


Your Microscope AND How To Use It. Hy Ruchlis. 
32p. 70¢. Science Materials Center, 59 Fourth Ave., 
New York 3, N. Y. 1959. 


Detailed description of the microscope and how to use 
it, written for the beginner but of value to anyone. In- 
cludes slide preparation and experiments and _ projects 
with the microscope. Well illustrated with clear-cut draw- 
ings and photomicrographs. 
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PLANET Eartu. Karl Stumpff. 191p. $5. The Univer- 
sity of Michigan Press, Ann Arbor, Mich. 1959. 


Written in a scholarly fashion, this book is filled with 
factual material recently discovered in the fields of geo- 
physics and astronomy. It portrays the physical nature of 
the earth from atmosphere to core and locates the earth 
in respect to other astronomical bodies. It is rare for an 
author to report in unified fashion two specialized fields 
without loss of authenticity. Excellent for the general 
reader interested in the earth. 


Rays—VIsIBLE AND INvisiBLE. Fred Reinfeld. 204p. 
$3.50. Sterling Publishing Co., Inc., 416 Fourth Ave., 
New York 16, N. Y. 1958. 


A general discussion of most phenomena involving rays 
and waves. Solar energy and its uses presented in a very 
attractive manner. Various devices based on infrared and 
ultraviolet radiations, the techniques of radio, television 
and radar, and their role in the technological advance, 
are well described in a non-technical manner. Contains 
a simple description of atomic energy, atomic radiation, 
and atomic bombs. Recommended for those who are not 
associated with physics but who want to keep informed 
of its developments and applications. 


THE STRANGEST THINGS IN THE WorLD. Thomas R. 
Henry. 200p. $3.50. Public Affairs Press, 419 New 
Jersey Ave., S.E., Washington 3, D. C. 1958. 


Consists of short, well-written essays about unusual 
and fascinating living things from all parts of the earth. 
Based in large part on material from the Smithsonian 
Institution. Interesting pick-up reading for high school 
students and adults. 


Hor anv Corp. Irving Adler. 128p. $3. John Day Com- 
pany, Inc., 210 Madison Ave., New York 16, N. Y. 
1959. 


An excellent coverage of high and low temperatures. 
Discusses the theories of heat, its measurement, and 
methods of transfer. Includes application of heat in 
furnaces, photography, and solar furnaces. Gives infor- 
mation on cooling including description of substances 
cooled to near absolute zero. For junior-senior high stu- 
dents. Illustrated. 
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ROCKET SCIENCE FOR AMaTeurRS. L. E. Lewis, Jr. 50p. 
$2. Sooner Science Publications, P.O. Box 145, Nor- 
man, Okla. 1958. 


Written for science teachers and amateur rocketeers. 
Information includes the physics and chemistry of 
rocketry, rocket components and their design, and plans 
and specifications for zinc-sulfur rockets. Emphasizes 
safety in rocket construction and launching. Illustrated 
with drawings, graphs, and photographs. 


1001 Questions ANSWERED ABOUT THE NEW SCIENCE. 
David O. Woodbury. 358p. $6. Dodd, Mead & Com- 
pany, Inc., 601 West 26th St., New York 1, N. Y. 1959. 


Basic concepts and principles of the New Science are 
presented in the form of questions and answers. The 
New Science includes such areas of our culture as space, 
atomic energy, engineering, physics, electronics, chem- 
istry, biology, petrology, and mathematics. Both the ques- 
tions and answers are direct, simple, and understandable 
to the average citizen. They are sufficiently informative to 
assist the technically trained science student. Should be 
a desirable addition to either a private or public library. 


Wuat's Gornc on IN Space. David C. Holmes. 256p. 
$3.95. Funk & Wagnalls Company, 153 East 24th St., 
New York 10, N. Y. 1958. 


This book of Commander Holmes, U.S.N., is a review 
of events and experiments in space travel since July 29, 
1955. The book is somewhat philosophical in its ap- 
proaches toward the reasons for the growth and develop- 
ment of space programs in the United States. Only two 
chapters are specific in nature; these deal with the 

Explorer and Vanguard programs. 


TEACHING UNIT IN AsTRONOMY. J. Russell Smith. 149p. 
$2.75. Vantage Press, Inc., 120 W. 31 St., New York 
1, N. Y. 1959. 


This book offers the elementary and junior high school 
teacher much that he needs to know to organize and 
develop desirable units of study and projects in as- 
tronomy. Contains illustrative materials, subject-matter 
sources, and a glossary of terms. The study units are 
arranged for effective adaptation at various grade levels 
from 1 through 9. 


ENGINES, ATOMS, AND Power. Amabel Williams-Ellis. 
64p. $2. G. P. Putnam’s Sons, 210 Madison Ave., 
New York 16, N. Y. 1958. 


Covers the development of the engine as a source of 
power. Includes excerpts on the contributions of Benja- 
min Franklin, John Dalton, and James Watt. Ends with 
the development of nuclear power. Good for junior high 
school students. Authoritative and well written. 


Rockets AROUND THE Wor.p. Eric Bergaust. 48p. $2. 
G. P. Putnam’s Sons, 210 Madison Ave., New York 16, 
N. Y. 1958. 


An illustrated book giving specifications on the rockets 
developed in various countries. Evaluates the missile 
programs of various countries and gives a brief history 
of the rocket principle. Interestingly written, using up- 
to-date facts. Suitable reference for everyone interested 
in the space age. Contains a glossary. 
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FUNDAMENTALS OF Rapio TELEMETRY. Marvin Tepper. 
116p. $2.95. John F. Rider Publisher, Inc., 116 West 
14th St., New York 11, N. Y. 1959. 


In non-mathematical terms, describes applications of 
telemetry to research and development. Discusses briefly 
the binary number system. Assumes a basic knowledge of 
electronics. Examples from applications to missiles. 


BUILDING THE AMATEUR RapIo STATION. Julius Berens. 
128p. $2.95. John F. Rider Publisher, Inc., 116 West 
14th St., New York 11, N. Y. 1959. 


Volume Two of Rider’s Ham Radio Series. Written for 
those who have novice or general-class license. Discusses 
tools, components, and procedures for building transmitter 
and receiver. Lists commercially available ham equip- 
ment, and suggestions for operation of amateur station. 


THEY WANTED THE REAL ANSWERS. Amabel Williams- 
Ellis. 64p. $2. G. P. Putnam’s Sons, 210 Madison 
Ave., New York 16, N. Y. 1958. 


Relates the investigations of Aristotle, Pasteur, Darwin, 
and Edison in an interesting fashion for the young reader. 
A quality evident in this book is the manner in which 
scientific questioning and method are made important. 
Very suitable for ages 8-12. 


Human Types. Raymond Firth. 176p. 50¢. A Mentor 
Book. The New American Library, 501 Madison 
Ave., New York 22, N. Y. 1958. 


In this book the author examines a wide range of 
primitive societies. He emphasizes the importance of cul- 
ture as the factor which governs the actions of man. This 
book has far-reaching implications for contemporary 
society. 


Marnsprincs oF CrivitizaTion. Ellsworth Huntington. 
669p. 75¢. New American Library of World Litera- 
ture, Inc., 501 Madison Ave., New York 22, N. Y. 1959. 


A Mentor reprint of a 1945 classic. A careful and de- 
tailed exposition of the view that human institutions, 
societies, and history are shaped by heredity, geography, 
and climate in such a way that there is hope of under- 
standing at least the major patterns of human affairs. A 
book that should be known by every thoughtful biologist, 
social scientist, and politician. 





NSTA Teaching Materials 
Review Committee 


Reveiws and reports on teaching materials used 
in elementary and secondary school science 
programs will be continued in this series. NSTA 
and Northern Illinois University are cooperating 
in this joint project and the committee will be 
chaired by Dr. Robert A. Bullington. Suppliers 
and publishers are requested to send duplicate 
copies directly to Dr. Bullington of any teaching 
materials or books sent to NSTA. 


The full roster of committee members will 
appear in a later issue of TST. 
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The undisputed leader 
in rts field gains greater 
stature in its umpressive 1960 edition 


EARTH SCIENCE 
The World We Live In 


Namowitz, Stone 


To fully appreciate the extent and effectiveness of this major revision, 
you must see the text for yourself. It incorporates the results of the most 
recent research in all areas of earth science, including the findings of the 
International Geophysical Year, on a tremendous range of subjects: the 
climate and topography of Antarctica, the countercurrents and deep 
water circulation of the ocean, magnetic storms, sunspots, auroras, 
mineral wealth in the ocean, jet streams and radiation bands in the 
atmosphere, the topography of the ocean floor, the composition of the 
earth’s interior, and others. 


But this 1960 edition does far more: it gives you a host of exciting new 
features and a greatly expanded coverage of this swiftly growing science. 
An eight-page, four-color insert shows over 180 important minerals; 
an entirely new chapter deals with Minerals of Economic Importance; 
a new unit on historical geology, four chapters long, replaces the treat- 
ment formerly given in the appendix; artificial satellites and the prob- 
lems of space travel are comprehensively covered; the units on meteor- 
ology and oceanography reflect the extensive research done in recent 
years. You'll also find a glossary of some 600 terms, a new index with 
nearly twice as many entries—and a second color throughout the book 
for more effective teaching. 


In every way, the 1960 edition of Earth Science—The World We Live In 
improves upon its illustrious predecessor. Be sure to see it. 


D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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PROFESSIONAL 
READING 


“The Science Teaching Improvement Program of the 
American Association for the Advancement of Science: 
An Evaluation.” By John W. Gusted. Science Education, 
43:89. March 1959. The STIP program involved a study 
of the effects of science counselors working with science 
teachers in four states. Data were collected through 
questionnaires completed by science leaders, principals, 
and others involved in the program. The help provided 
appeared to be needed, well received, and of value. 

“The Science Manpower Project.” By Frederick L. 
Fitzpatrick. Science Education, 43:121. March 1959. 
The status report of a project was designed to effect 
improvement in (1) school science programs and (2) 
teacher-training programs. 

“The Indianapolis Science Story.” By Newton G. 
Sprague. School Science and Mathematics, 59:373. May 
1959. How a science program was developed and 
implemented. 

“Domestication of Food Plants in the Old World.” By 
Hans Helbaek. Science, 130:365. August 14, 1959. The 
origins of the wild prototypes of our present-day barleys, 
wheats, chick peas, grapes, olives, dates, and other food 
plants are traced. Investigations include archeological, 
paleobotanical, and genetic methods. 

“Science Begins at Home.” By Anne Roe. Thomas Alva 
Edison Foundation, Inc. 1959. A pamphlet prepared 
from an original address to Edison Foundation Institutes 


based on research by Dr. Roe, past president of the 
Clinical Division of the American Psychological Asso- 
ciation. It deals with family background of the scientist 
and the child-rearing pattern involved. Single copies are 
free on request to the Foundation. 


AUDIO-VISUAL AIDS 


PARTNERSHIPS AMONG PLANTS AND ANIMALS. The con- 
cept of interdependence among living things is illustrated 
on a level suitable for intermediate and junior high grades. 
Examples include plant-plant, plant-animal, and animal- 
animal relationships. Excellent photography and accurate 
narration. 11 min. Color $110, B&W $60. 1959. Coronet 
Films, Coronet Building, Chicago 1, Ill. 


Tue Laws or Gases. Gives introduction to laws of gases, 
covering Boyle, Charles, Avagadro, and Dalton. Laws 
stated and demonstrated by reference to machines and 
animation. Formula and derivations given. Relation- 
ships shown between pressure, volume and temperature 
of confined gas, law of partial pressures, and molecular 
weight of gas. Recommended for junior and senior high 
school. 11 min. Color $110, B&W $60. 1958. Coronet 
Films, Coronet Building, Chicago 1, Ill. 


THe CoLttoma. State. Defines and distinguishes col- 
loids, shows methods of preparation, and explains uses 
in modern chemistry. Excellent aid to classroom presen- 
tation of the subject in high school and college chemis- 
try. 16 min. Color $165, B&W $90. 1959. Coronet 
Films, Coronet Building, Chicago 1, Ill. (See next page. ) 





NOW! AVAILABLE FOR THE FIRST TIME 
1959 “INTERNATIONAL EDITION” 


the ELECT RONIC GUIDE 


OVER 4000 ELECTRONNIC ARTICLES INDEXED 
FULL YEAR MONTH-BY-MONTH COVERAGE 
OVER 40 LEADING PERIODICALS LISTED 
7 NATIONS REPRESENTED 
AUSTRALIA CANADA 
GERMANY HOLLAND 
UNITED STATES 


* ©PIMD DINOSLII1I O44 





ENGLAND 
NEW ZEALAND 
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NOW .. . An Electronic Directory indexing OUTSTANDING Articles from 
Leading Journals and Periodicals throughout the Western world . . . A MUST 
for the EDUCATOR, ENGINEER or STUDENT. . . Use the “GUIDE” to Locate 
Articles of Importance . . . Special BIBLIOGRAPHIC SECTION lists NAMES, 


ADDRESSES, PRICES of ALL the PERIODICALS. 
———~— HOW TO ORDER ———— 
ORDER NOW .. 


4 ON 1 TPA 








SPECIAL Limited OFFER 
$5.00 


postpaid 
(Can. & For. $5.50) 


. Send Check or Money Order to. . . 


ELECTRONIC GUIDE 
4131 Toluca Lake Ave. Burbank 4, Calif. 
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SCIENCE OF THE Sea. An excellent film designed to show 
the influence of the sea on the earth’s weather and 
climate, the nature of the sea floor, the types of flora and 
fauna, and their food relationships. [Illustrates how 
scientists acquire information concerning the ocean and 
its floor. A stimulating exposition of the study possibili- 
ties in this relatively new science. For high school or 
college. Produced for the Wood’s Hole Oceanographic 
Institute. 19 min. Color $195. 1956. International Film 
Bureau, Inc., 57 East Jackson Blvd., Chicago 4, IIl. 


THE Moon AnpD How It Arrects Us. Basic facts about 
the moon and its relationship to the earth are effectivel 
presented. Tides, eclipses, and moon phases are pasos | 
Launching of a satellite is shown. For grades 4-6, but of 
value in junior high grades. 11 min. Color $110, B&W 
$60. 1958. Coronet Films, Coronet Building, Chicago 
1, Ill. 








As a regular feature of The Science Teacher, the calendar will 
list meetings or events of interest to science teachers which are 
national or regional in scope. Send your dates to TST’s calendar 
editor as early as possible. 


November 7-10, 1959: NSTA Conference on Selected Prob- 
lems in Secondary School Science, Burlington 
Hotel, Washington, D. C. 


November 8-14, 1959: American Education Week. Theme: 
Praise and Appraise Your Schools 


November 26-28, 1959: 59th Convention, Central Associa- 
tion of Science and Mathematics Teachers, 
Chicago, Illinois 

November 27-29, 1959: Regional Conference, Statler Hilton 
Hotel, New York City 


December 26-31, 1959: NSTA Annual Winter Meeting with 
science teaching societies affiliated with the 
American Association for the Advancement of 
Science, Hotel Sherman, Chicago, Illinois 


January 28-30, 1960: 29th Annual Meeting, American Asso- 
ciation of Physics Teachers, Hotel New Yorker, 
New York City 


February 10-13, 1960: 33rd Annual Meeting, National 
Association for Research in Science Teaching, 
Chicago, Illinois 

March 29-April 2, 1960: NSTA Eighth National Convention, 
Muehlebach and Phillips Hotels, Kansas City, 
Missouri 


528 


Index of Advertisers 


American Optical Company 472 
Bausch & Lomb Optical Company 497, Cover III 
Bell Telephone Laboratories 520 
Buck Engineering Company, Inc. 494 
Cambosco Scientific Company 486 
Can-Pro Corporation ... 501 


Central Scientific Company 509, 515, 516 
Clay-Adams, Inc. 478 
Corning Glass Works 457 
Doerr Glass Company 47] 
Edmund Scientific Company 498 
Educators Progress Service 509 
Electronic Guide . 527 
Elgeet Optical Company, Inc. 512 
Field Enterprises Educational Corporation Cover II 
Ginn & Company 511 
The Graf-Apsco Company 515 
Harcourt, Brace and Company, Inc. 464 
D. C. Heath and Company 508 
Henry Holt and Company, Inc. 468 
Se RS re 500 
J. B. Lippincott Company. . 467 
Little, Brown & Company 466, 521 
Cove BP. gl es aa 501 
A. J. Nystrom & Company... . 475 
Ohaus Scale Corporation. Cover IV 
Porter Chemical Company 483 
Prentice-Hall, Inc. ........ 504 
John F. Rider Publisher, Inc. 474 
Row, Peterson & Company 496 
Charles Scribner’s Sons . 518 
John E. Sjostrom Company, Inc. 507 
Spitz Laboratories, Inc. 482 
The Steck Company......... 522 
The Superior Electric Company 481 
Swift Instruments, Inc....... 466 
Unitron Instrument Division, 

United Scientific Company 484-5, 488 
D. Van Nostrand Company, Inc. 526 
Warp Publishing Company . . 483 
W. M. Welch Scientific Company . 458 
Wilkens-Anderson Company .... . 480 


The SCIENCE TEACHER 





NEW B&L e= 

STEREOMICROSCOPES a 
Exclusive StereoZoom ] 
continuously variable power. oe 


Erect views in natural 3-D. HU} 
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[J B&L “ST” MICROSCOPES 


| A, Standard size and operation. Ex- 
<_< > 


—>S=—_ clusive pre-focus gage saves time. 
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B&L MACROSCOPES 1, 
Ideal for gross studies, | in) 
dissection, field trips. 


a 10x, 20 or 30x. 
Lo ae 


- B&L TRI-SIMPLEX ‘ 
MICRO-PROJECTOR 
Projects mounted speci- 
mens or live organisms, 
ase on screen or tracing pad. 


; | 
B&L SPECTROSCOPES || 
Basic chemical analysis tool, 


shows spectra of elements. S => 
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B&L 
BALOPTICON® 
PROJECTORS Big bright 


views of slides, opaque ob- 





jects, even chemical reactions! 
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CIENCE MAKES SENSE! 


With Bausch & Lomb educational instruments, students 


actually see what you're talking about. Science becomes 
easier to understand. They learn faster, more thoroughly, for 
keeps. See for yourself how B&L instruments—the science 
teaching standard—help you cram more real learning 


into every hour. 


WRITE for Catalog E-152. Demonstration, too, on 
your request. Bausch & Lomb Optical Co., 15547 
Bausch St., Rochester 2, New York. 
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P TRIPLE BEAM BALANCE 
Model C.G.311 


SCALE CORPORATION 


1050 COMMERCE AVE. 
UNION, NEW JERSEY 





OHAUS PRODUCTS ARE SOLD BY LEADING 
LABORATORY SUPPLY DEALERS THROUGHOUT 
THE UNITED STATES AND CANADA 


